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Steel Cabs. 


: Philadelphia, July 18, 1900. 
To THE Eprror OF THE RAILROAD GAZETTE. 

In your issue of July 13 I notice a lively contention as 
to who built the first steel cab on the Continent of 
America. This seems to me like rather an unnecessary 
contention when you consider how long metal cabs have 
been’ used in Europe, and that as long ago as 1859 cabs 
were built of iron plate on the Continent of America. It 
reminds me of the man who hollered “‘fire’ once. He in- 
sisted he was the first man to holler fire. “Oh, well,” 
says he, “I believe there were one or two women who hol- 
lered fire ahead of me, but I was the first man who hol- 
lered fire, anyway.” 

Just how long cabs have been made of steel plate on the 
Cgntinent of America I do not know, but that they have 
long been made of iron plate I do know. In order to get 
accurate evidence I wrote to Mr. L. B. Paxson, of the 
Philadelphia & Reading Railway, who replied as follows: 


218 North Sixth Street, 


Reading, July 17, 1900. 
Mr. Wm. L. Austin: 


My Dear Sir:—In reply to yours of the 14th, would state 
that the first of the iron cabs for locomotives were designed 


025 - 


Fig. 3.—Deflectograph Readings. 





cifie System, and was not meant to convey the idea that 
no steel cabshad been built before that time. 

J. E. SAGue. 
[It is quite possible that our report left out some of the 
context which would have made the matter clear.— 
EDITOR. | 





Some Notes on Rail Joint Fastenings. 
BY F. C. SCHMITZ, ASSOC. M. AM. SOC. C. E. 


DEVELOPMENT OF THE ANGLE BAR JOINT. 

Leaving out the history of the primitive railroads with 
stone rail, ete., the earliest type of the metal rail joint 
was the cast or wrought iron chair on which the adjacent 
ends of the fish belly rails rested. There was no attempt 
at adjustment, no necessity for a wedge fit, no thought or 
theory concerning wave motion; simply a support strong 
enough to hold the contiguous rail ends approximately to 
the same level and line. 

It was not until 1847 that the speed of railroad trains 
had reached a figure (10 to 12 miles an hour) that de- 
manded a more secure rail end fastening. In that year 
the first actual splices were brought out to fit the then 
new T rail shape. They consisted of two straps of iron 
bolted, one on each side of the rail web, but having no 
bearing against either the head or base. They were 
immediately .a success and in less than a year from 
the date of their appearance, the Camden & Amboy 
devised an improvement in the shape of an angle, 
bearing against both head and base of rail. This latter 
was the first angle bar splice ever made and preceded 
by 20 years the first patent issued on a similar device. 

It was 1870, however, before the angle bar joint came 
into anything like general use. Records of a few trials 
exist, showing that some of the more advanced thinkers 
still clung to the idea as being the best type of joint. 
The great bulk of rail laid from 1850 to 1870, however, 
was spliced with plain straps, bearing against the base 
and head of the rail and not against the web. 

By 1870 car and engine loads had reached a_ point 
where the vertical rigidity of the plain splice bar was not 
great enough to prevent permanent deflection, and the 
angle bar was developed, having the cross section neces- 
sary to give it the required stiffness. After once prov- 
ing its superiority, the angle grew in favor rapidly until, 
in 1873, its use was universal. 

The race betwen track loads and track resistances did 
not stop in 1870, however, and as early as 1878 the rail 
and joints in use had become too light and elastic for the 
heavy loads they were expected to carry. It seemed then 
that the angle had been developed to the limit and that 
some new device must be thought out to meet the exigen- 
cies of the case. The result was a period of great activ- 
ity. Railroad men and inventors brought out a great 
multitude of joints, the best of which were exhaustively 
tried. After the whole range of possibilities had been gone 
over however, the conclusion was reached, that the 
angle bar possessed features that precluded its abandon- 
ment (a fact that is still true) and that the proper so- 
lution was higher and heavier rails and angle bars. These 
were rolled, heads were added to the angles and once 
again track resistances were adequate for the loads and 
speed they were expected to withstand. 

From 1880 to 1890 wheel loads and werght of rail 
advanced in magnitude, side by side. Sometimes one was 
ahead, sometimes the other. In 1890 the first 100-lb rail 
section had been rolled successfully and victory for the 
moment was with the track. It was but a short lived 
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The above is, roughly and briefly, the history of the 
struggle of the angle bar joint for existence. It has 
been attacked at every turn and yet it stands to-day as 
the very best device known for splicing rails, providing 
it is properly shaped. 

The features possessed by the angle that make it so 
popular are many: It is simple, cheap and easy of ap- 
plication and renewal. It is capable of adjustment so 
as to take up wear; it is adaptable to any form 
of rail end or section: it requires no skilled labor or spe- 
cial tool to manipulate; it is not necessary to 
accurately place rail ends together in applying; ties can 
be spaced and surfaced after application; there are 
no adjustible parts; a new splice may be added at any 
time without disturbing the rail. These are all small 
but important points in the successful operation of a 
railroad, where maintenance must be accomplished with 
unskilled labor and where the almost constant use of 
the tracks is a necessity. . 

The one great criticism of the angle is, that, for 
existing heights of rail, it can not he made strong 
enough to prevent permanent deflection, nor can it be 
given bearing area enough to prevent the rail head from 
cutting into it. 

How Angle Bar Joints Fail—When a carefully fitted 
angle bar splice is first applied to a rail, Fig. 1, the 
passage of a wheel does not develop the slightest 
perceptible motion of one part against another. The only 
appreciable noise is a slight “thud” as the wheel 
passes from the delivering to the receiving rail end. If a 
straight edge be applied, only those irregularities in sur- 
face, that exist in any rail, show up. After a time, vary- 
ing with traffic, the rail ends, from a point about 2 in. 
from the extreme end, seem to be below normal. A slight 
play also has developed, as well as a “click” during the 
passage of a wheel. After this second stage is reached, 





























the deterioration progresses at practically a uniform rate. 
The point of permanent set moves farther and farther 
back from the rail ends; the play between parts grows 
more and more pronounced; the noise during the passage 
of a wheel grows constantly greater. The final stage 
shows the fastening with ‘a lug between rail ends and a 
large permanent deflection in the bar, as is shown in 
Fig. 2. 

When a joint gets in the latter condition, no amount 
of tightening bolts, tamping ties, ete., will improve 


its condition in the least. Even new splices afford but ° 


a slight temporary relief. It is not possible that the 
angles can compel the rail to straighten, when the former 
have but 30 per cent. of the strength of the latter. 

The deterioration of joints with age can best be il- 
lustrated by the comparative profile attached. (Fig. 3.) 
This profile is made up from the averages of many read- 
ings and shows in a graphical way, for a practically uni- 
form traffic, the failure year by year. 
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Profiles of Standard Angle Bar Joints on Stone Ballast; 30-ft., 85-lb. Steel Rail. 


Note.—Readings made March, 1898. Dates of laying shown on right hand of engraving. 


by Mr. James Milholland, and placed on passenger engines 
Iliawatha and Minnehaha. The two engines were turned out 
of the shop and went into service in June, 1859. Respect- 
fully yours, L. B. Paxson. 


Possibly some one can antedate this, but it seems to me 
the subject is not of sufficient importance to award any 
one either a marble monument or a leather medal. 

Wm. L. AUSTIN. 


Schenectady Locomotive Works, } 
" Schenectady, N. Y., July 23, 1900 § 
Yo tuk Eprror or THE RAILROAD GAZETTE. 

I note the communication from Mr. Francis R. F. 
Brown, in your issue of July 18, in which he calls at- 
tention to the statements made in the topical discussion 
before the Master Mechanics’ Association, regarding 
steel cabs. Mr. Mahl’s letter regarding the first steel 
cab being built in 1891 refers only to the Southern Pa- 


success, however, and by 1895 wheel loads had been in- 
creased to such an extent that the cost of keeping angles 
to surface was again excessive. At the present time the 
100-Ib. rail section with angles to fit is not strong 
enough at the joints to resist, without permanent set, the 
20,000-Ib. car wheel and 30,000-lb. engine wheel loads, 
hurled at them at a 70 or 80-mile speed. 

Since 1895 the attention of the whole railroad world 
has again been fixed on the joint fastening. Patents have 
been taken out by the score, engineers have studied the 
problem assiduously. Paper after paper has_ been 
written, but throughout it all this one fact has 
stood: The angle bar possesses features that abso- 
lutely preclude its abandonment. -As_a result we find 
in most of the better patented joints of the present time 
the combination of the angle bar and an auxiliary device. 
usually a base support, to give the required rigidity. A 
further discussion of the patented joints will be given 
elsewhere, 


In the diagram, Fig. 3, the dates at the right end are 
the years in which the rail was laid, the readings all hav- 
ing been taken in March, 1898. In making the measure- 
ments from which the profiles were evolved, two points 
56 in. apart were assumed as representing the general 
surface of the track. All readings were taken with the 
“deflectograph” (to be described later) above or below 
a straight line connecting these points. That the steel 
laid in 1897 is above the normal line shows the tendency 
of section men to tamp new rail slightly high, a practice 
to be heartily condemned. The lines given are in each 
case the average of from 20 to 40 actual joints and are 
therefore typical. 

Ofttimes before an angle gets into the condition shown 
in Fig. 2, or reaches the age shown in Fig. 3, it fails 
abruptly by breaking. In 90 per cent. of the broken 
bars, the fracture begins in the top fibers at the point of 
junction of the rail ends and follows downward through 
the center of the bar, or to the nearest bolt hole, depend- 
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The figures illustrate 


ing on the position of the latter. 
few in- 


the general direction of cracks. In but 
stances have joints failed by cracking first at the bottom. 

It is not to be assumed that angle bar fastenings never 
fail in any other than the prescribed ways. The great 
majority do fail as outlined above and it is with this fact 
in mind that they have been taken as the characteristics 
of angle bar failure. 

Why Angle Bars Fail.—Just as many angle bars fail 
in other ways than as outlined above, they fail for many 
reasons, in individual cases, other than those to be men- 
tioned below. It is the purpose of this paper to point out 
the constructive weaknesses of the device and show how 


very 


they operate to cause the failures known to exist. 

The constructive features that affect the life and ef- 
ficiency of an angle bar fastening are, in the order of 
their importance, as follows: e 

1. Strength of the angles. 

2, Design and workmanship (fit of cross section, etc.). 
3. Efficiency of the bolts. 

4. Material. 

1. The element of strength into the life 
efficiency of a joint in two ways: first, affecting the verti- 
cal rigidity of the angle: secondly, its power to resist 
Each of these must of necessity be discussed 


enters and 


shearing. 

separately. 
*~ The action of a joint in transmitting the wave motion 
from one rail end to another can best be shown in the 
sketches, Figs. 6 and 7. As is easily seen the stress in 
the fibers alternates once tension to compression 
for each wheel over the joint. In other words, the load 
is alternating and applied with shock. It is impossible, 
in the limited space available, to make an angle bar whose 
enough to withstand the per- 


from 


vertical rigidity is great 
centage of load it is compelled to carry, without perma- 
hence, the first cause of deterioration in angle 

The bar, first bent violently downward and 
The fibers, no longer 


nent set: 

bar joints. 
then upward, becomes weakened. 
able to recover their normal position, succumb to the 
maximum stress, which, obviously, is that induced by a 
load at the joint. The consequent permanent set is nat- 
urally downward at the center of the bar as is shown in 
Fig 2. 

The lack of rigidity in angles is the cause also, of their 
failure by cracking. Under a train, compression in the 
top chord is the excessive stress, taxing the fibers of the 
metal beyond elastic limit in many cases. What the ten- 
sion in the top fibers amounts to is questionable. There 
is no doubt, however, that it is considerable. The bot- 
tom chord undergoes the same stresses, but of opposite 
kinds. The greater area, however, holds the stress per 
square inch below the danger line and no failure oceurs. 

The excessive compression under the wheel load crushes 
the top fibers of the steel and renders them unable to 
resist the strain due to the tension following. resulting 
in a erack, as shown in Figs. 4 and 5. That the angle 
does not show the failure due to compression is quite 
natural, because the fibers are closely crushed together, 
The crack is the 


to com- 


while the bar is subjected to that stress. 
visible result of both actions, and is due 
pression than tension. After the opening is once evident 
in the top, deterioration to the breaking point is rapid. 

While the action just described is going on, providing 
the angle does not fail by cracking, it has been subjected 
to another stress, namely, shear. The total load carried 
by the angle is transmitted to it through the bearing sup- 
porting the head of the rail. Since the rail steel con- 
tains 0.50 per cent. carbon and the angle but 0.13 per 
cent., the latter naturally crushes and shears under a 
lower load than the former. The excessively large wheel 
past decade are almost heavy enough to 
induce cold rolling of the rail: they are quite heavy 
enough to crush the rail head into the angle. There is no 
relief in tamping ties, or tightening bolts. The fault is that 
the bearing area is too small. Only an increase in the lat- 
ter can have the slightest effect. A depression at the 
rail ends augments the effective load on a joint, no matter 
how small that may be. Consequently, the 
crushing of the top fibers of an angle, even to a very 
small extent, produces a constantly increasing cause of 


more 


loads of the 


depression 


failure. 

2. Next in importance to the question of strength is that 
of “fit” of section. The rail produced since early in the 
90's has been greatly inferior to what was produced be- 
fore that time. Several good and sufficient reasons exist 
for this fact. Rails and splices have been forced down 
in price, to a point that necessitated the utmost economy 
in the process of manufacture, in order to leave to the 
maker even a reasonable profit. Consequently, rails have 
been rolled more rapidly and in long strings. They have 
been placed on the hot beds at a temperature of 1700° 
to 1800°, instead of 1800°. They have been given less 
attention on the hot beds and have cooled through the 
additional 500° on their sides. Finally rolls have been 
trued fewer times and less carefully. 

The sum of the above features has produced a very 
inferior rail and splice. There is little doubt that many 
rails are turned out annually that are hardly solidified 
in the interior of the head after leaving the last pass. 
Relying for success, as does the angle, on perfect fit be- 
tween small surfaces, it is not difficult to conceive the 
reasons for deterioration and ultimate failure. 


3. One of the most vexatious questions in connection 


with the maintenance of fastenings is that of bolts. How 
tight ought they to be? How can they be kept 
tight? What is the proper size and spacing? 


Splice bolts should be tight enough to prevent any play 


between surfaces and they must be loose enough to allow 
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of expansion and contraction of rails. It is impossible 
to fulfil both of these conditions perfectly, because, if the 
bolts are tight enough for the first, they are too tight for 
the second. Therefore the only thing to be done is to de- 
cide which is the controlling feature and be governed ac- 
cordingly. 

On the one hand, much of the efficiency of the splice 
depends on having the bolts tight enough to prevent play. 
On the other, if the rails can not expand longitudinally 
they kink out of line and surface laterally, which is fatal 
to track. It is generally conceded that a compromise 
is the most satisfactory solution of the problem, and that 
bolts should be as tight as possible without restricting 
expansion and contraction due to large changes in temper- 
ature. Furthermore, all bolts should be equally tight. 

It is manifestly impossible, with cheap labor, to ac- 
complish this latter result. As a result there is a great 
irregularity in the expansion spaces under ordinary con- 
ditions. Usually one joint in three or four, looser than 
its fellows, does all the work, the others being either 
closed or nearly so. The loose joint naturally is the poor 
joint of the lot, and it is rapidly made poorer by the 
augmented load due to the wide space. The trouble, in 
many instances, is increased by excessive allowances in 
drilling bolt holes through the web of rail ends. 

The problem of keeping bolts tight is a question difficult 
to discuss. That nuts work loose is undoubtedly due to 
the design of the joint. The angle fastening, being sim- 
ply a wedge, is dependent on the bolts to transmit 
tie, all the stress carried by the angle, besides a consid- 
erable proportion of the load originally carried from rail 
head to splice. The intense stress works in two ways to 
loosen the nut; first, in that the shock jars it in the direc- 
tion of least resistance, namely, off the bolt; second, the 
stretch of bolt metal beyond the elastic limit. 

Elsewhere will be discussed the reasons why joints of 
the base bearing type, with base plate and angle bar. in- 
tegral, should be able to eliminate both of the above de- 
fects. "The can not be avoided in the common angle bar. 

The method of laying angles, as regards bolts, also has 
a considerable bearing on the tightness of the latter. It 
is uniformly conceded that joints having bolt heads out- 
side the rail, can be maintained with much less labor 
than is necessary with the reverse order. There are two 
reasons for this. The first and most important reason is 
that it is easier for a track walker to inspect the nuts 
when inside the rail than outside. Many track men 
have a habit of trailing their wrench over the nuts when 
inside the rail that is very effective in detecting loose 
bolts. As a result often half a turn with a wrench, like 
the proverbial stitch, saves the joint from further de- 
terioration. The that there is less 
grease inside of the rail than outside. Consequently, a 
nut inside receives less aid in turning: off the bolt. The 
combination of these two features works very decidedly 
to the advantage of the joint. 

The size of track bolts is a question that up to the 
present time has not had the attention it deserves. Under 
the present very heavy engine loads the bolts in many of 
the light sections are stressed far beyond their elastic 
limit. For a given load, the lighter the rail section the 
nore stress must be carried by the angle, consequently 
the more work must be done by the bolts. With the stiff, 
heavy rail now coming into general use, much of the stress 
is carried by the rail and naturally less remains for the 
splice. In spite of this, the high joints, many of them, 
have 1-in. bolts, while the small ones have but %4-in. It 
is manifestly impracticable to punch a 1-in. hole in a 
60-Ib. angle bar, the other solution being better ma- 
terial in all bolts and a consequent reduction in weight 
and size for the large joints. 

The above practice would undoubtedly result in better 
angle bar fastenings. While the holes are punched along 
the neutral axis and, therefore, are not taking metal 
that is subject to heavy bending stress, yet they ma- 
terially weaken the resistance to shear and more joints 
crack due to weakness in this latter way, than is com- 
monly supposed. 

4. Elsewhere it has been stated that angle bar 
contains but 0.10 per cent. to 0.12 per cent. 
carbon, and that the rail head crushes the angle because 
of it. The question of the proper amount of carbon in 
angle bars is one that never has been seriously taken up 
by the great majority of railroad men. It seems to be a 
settled conviction on the part of joint makers that 0.12 
per cent. to 0.15 per cent. carbon is the limit, because of 
the difficulty of punching and slotting less easily worked 
metal. The railroad companies, with an unaccountable 
indifference, accept the decision of the joint makers as 
final with the result that there are practically no angles 
in existence having more carbon than 0.15 per cent. 

A notable exception to this general rule was the trial 
of nickel steel, and axle steel angle bar joints about two 
years ago by a prominent Eastern road. Part of these 
were put in service on nickel steel rails, rolled at the 
same time, and part were put on 0.50 carbon rail. The 
experiment is yet too young to show valuable results, 
but present indications point to increased life and er- 
ficiency of rail and fastening with a considerable saving 
in the cost of maintenance. The nickel steel rails and 
joints used in conjunction naturally show least wear, and 
are in the best surface and line of any. It is to be hoped 
that other roads will take up the experiment and carry 
it on under as many varying conditions as possible, so 
that a clear demonstration of its applicability may be had. 

Leaving aside such special materials as nickel and axle 
steel, it is a certainty that the use of higher carbon steel 
would alleviate many of the ills to which the angle bar is 
That 0.385 carbon steel can not be worked in 


second reason is, 


steel 


subject. 
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angles is absurd. All that is necessary for its success- 
ful application is a clause in the railroad companies spec- 
ifications demanding it. The makers would soon find a 
way to comply if it meant a loss of business not to do so. 

High carbon joints, however, would not stop the flow of 
metal in the rail ends. No joint possible of conception 
will do that. Even a casual examination of any piece 
of track, new or old, will show that the metal in the head 
of rail ends has squeezed out sidewise and longitudinally 
under traffic. The amount naturally varies with age 
under uniform traffic and with traffic for a given age. 
It is due entirely to the material from which the rail is 
rolled and can not be eliminated except by improving 
the latter. It is noticeably absent from the nickel steel 
above referred to, a very decided point in favor of that 
Much of the ultimate deterioration of joints 
could be avoided could flowing of metal be eliminated, 
therefore it is a very important point and worthy of 
careful consideration. 

(T'o be continued.) 


metal. 


Brake Beam Pressure. 


BY E. C. SCHMIDT.* 
The following tests, to determine the possible increase 
of brake-beam pressures due to the sudden starting of cars 
with the brakes set, were made at the yards of the Peoria 
«& Eastern Ry., Urbana, Ill, through the courtesy of Mr. 
J. A. Barnard, General Manager of that road. The 
tests were made by the Railroad Mechanical Engineering 
Department of the University of Illinois with the co-oper- 
ation of Mr. John McClurg, Master Mechanic, and Mr 
H. M. Perry, of the Chicago Railway Equipment Co., and 
were undertaken to verify the results of similar tests 
made by Mr. Perry on the Kansas City, Fort Scott & 
Memphis. The belief was that with the brakes set on a 
car at rest, a start forward would cause the brake shoes 
on the rear wheels of each truck to ride up on the 
circumference of the wheels as far as their hangers would 
permit them, and that this rise, occurring when all the 
brake levers and rods were in tension, would cause an in 
crease in the pressure on the brake-beam. The action is 
perhaps best understood by reference to Fig. 1. 
The shoe S, being below the center of the wheel, must. 
in rising from S to S'‘, tend to increase its distance from 
A and to increase the tension in the rod D, © being a 
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Fig. 1.—Diagram of Brake Rigging. 


fixed point and A and B temporarily fixed. The tests 
seem to verify this. 

The brake-beam used was provided with a hydraulic 
pressure measuring device designed by Mr. Perry, which 
is shown in Figs. 2, 3 and 4. The strut of the beam is of 
special design. The pressure from the live lever received 
on the pin at P is transferred to a plunger sliding in the 
strut at R. This plunger in turn transmits pressure to 
oil contained in a steel cylinder, T, and this cylinder is in 
communication with the pressure gage. The beam was 
calibrated in an Olsen testing machine, and the pressures 
given in the tables below are corrected readings. The 
gage on the air-brake cylinder was also calibrated and 
the air pressures given are likewise corrected. 

In making the test the beam just described was substi- 
tuted for one of the rear brake-beams; that is, one whose 
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Fig. 2.—Section Through Strut. 


tendency was to move upwards upon the application of 
the brakes. No change of any sort was made in the 
brake-rigging except that the hangers of the measuring 
beam had slots instead of eyes at their upper ends to per- 
mit the hangers to slide up on their pin supports and thus 
allow the brake-beam to rise on the wheel. This rise of 
the shoes in all tests amounted to about 2 in., which is 
not a greater amount than was found with some cars in 
service where the shoes were observed to lift from 1!» 
in. to 2 in. upon the application of the brakes. The 





* Instruction in Railroad Engineering, University of Illi- 
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tests were made on two freight cars and the data pertain- 
ing to them are given -below. Car No. 27,540 had been 
in service and the bearings were worn and the trucks and 
frame were slack. It was thought that on this account 
different results might be got with a newer and stiffer 
car. Car No. 8,575 was new, had never been in service, 
and was run just before the test only long enough to wear 
down its bearings and brake-shoes. ‘The following is a 
description of these cars: 








Rag to eramaremamae 27,540 8,575 
pg 50,000 Ibs. 60,000 Ibs. 
Actual load 50,000 Ibs. 70, 7000 Ibs 
Weight of car .......eeeeeeeoes 23,300 Ibs. 34,400 Ibs. 
Length of CAP......-cscccsecses 34 ft. 8 ft. 
Size of air brake cylinder........ 8 in. 8 in. 


Distance between centers on cylinder lever, 
‘ 29 in. x 9 in. bap von 26in.x12in.x 6in. 
distance between centers on live lever, i a 
a 24in.x8in. 24 in. x 8 in. 
) ‘e between centers on bead lever, 
senna 21in.x7in. 21in. x7 in. 
WN on 6k 0sta Ve ee Rate eeeee wheel 4-wheel 
MNO eos c ccaratotidce Wc eween wees Out-side- hun Outside-hung 
Pressure on each brake-beam with 3 
60 Ibs. pressure in brake cylin- 
der,, all friction in brake gear 


being disregarded ..........-- 3,744 Ibs. 5,568 Ibs. 
Total p Beret y power........ et 14,976 Ibs. 22,272 Ibs. 
Total braking power; per cen ie 

“light wet OL C8Eiccceacs Dew cent. 64.7 per cent. 


On car No. 27,540, the cylinder lever was changed from 
29 in. x 9 in. to 251% in. x 121% in. during the test. This 
was done solely to enable higher initial pressures to be 
obtained b ythe hand-brake; such pressure as might 
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Table No. 3. 
Test of April 19—Car No. 8,575. 
Pressure on beam, Ibs. 


When car 


When brakes was started Increase of pressure due 


No. of were set and shoes to rise of shoes. 
trial. by hand. lifted. Lbs. Per cent. 
1 7,100 10,700 3,300 46.5 
2 7,000 11,250 4,250 60.7 
3 6,650 11,600 4,950 74.4! 
4 12,350 4,150 50.6 
5 8,000 11, 3,700 46.2 
6 9,000 11,800 2,800 31.1 
7 ,000 9,000 1,000 5 
7a 4,200 8,500 4,300 102.42 
8 7,300 12,000 4,700 64.4 

5,900 11,450 5,500 93.2 
8b 5,00 10,650 5,650 113.0 

9,500 13,500 4,000 2 
9a 6,950 13,250 6,300 90.6 
9 5,700 ,250 6,550 114.9 

10 9,050 13,800 4,750 52.5 

10a ae 13,700 6,400 87.7 

10b 7,200 12,550 5,350 74.4 

11 10,450 14,050 3,600 34.4 

lla 6,950 13,500 6,550 94.2 


Note.—The pressures in trial 8a, 8b, 9a, 9b, etc., were ob- 
tained by slacking back the car after the first start, and 
then again starting forward. 

1Brake chain broke. *Ratchet key sheared. *Brake hanger 
eye broke. ‘Brake hanger broke. 

It will be noticed that the increase of pressure due to 
the rise of the shoe varies from 10.5 to 114.9 per cent., 
but since the action depends on several variable condi- 
tions, this great variation in results might be expected. 
The maximum pressure obtained during the tests was that 





Fig. 3—Dynamometer Brake Beam. 


have been obtained through the hand-brake with a heavier 
car which would normally carry this higher leverage. 
The cars were first run, with the brakes set, over a 
sanded track to insure good contact between shoes and 
wheels. With the car standing the brakes were set either 
by air or hand. In the former case the brake levers were 
shaken to reduce the friction in the gear, and in the 
latter case the higher initial pressures were obtained by 
using a short stick in the brake wheel. With the brakes 
thus set the car was suddenly started; the shoes would 
then ride up on the wheels and the brake-beam pressure 
would increase. Upon slacking back after the first start, 





Fig. 4.—Dynamometer Brake Beam in Place. 


the beam pressure would in all cases fall back below its 
original amount, but upon again starting it would in- 
crease as before. This would be done repeatedly. In 
addition, the pressure of the air in the brake cylinder and 
the amount of the rise of the brake-shoes were noted. 
The results obtained are given in the following tables: 
Table No. 1. 
Test of March 26—Car No. 27,540. 
Pressure on beam, lbs. 


When car 
When brakes was started Increase of pressure due 


No. of were set and shoes to rise of shoes. 
trial. by hand. lifted. Lbs. Per cent. 
y 6,500 10,000 3,500 35 
8 5,800 10,000 4,200 42 
9 6,000 9,200 3,200 35 
10 7,000 9,000 2,000 22 

*14 8,000 11,200 3,200 
15 5,800 10,900 5.100 47 


*(ylinder lever changed here to 25% in. x 12% In. as 
noted above. 
Table No. 2. 
Test of April 19—Car No. 8,575. 
Pressure of 
air in air- 
brake cylinder, 


Ibs. per sq. in. Pressure on beam, lbs. 






ro ny 
“4 4&8 me Ze = 

= 5 G49 He EY see 

=2 29d SPF 52 SES - Increase of 
Spree pcicn, | acdies ane atae pressure 
“2 S25 322 G03 @ EM on 2 due to rise 
Sa sop ee ge, Ses Sete of shoes. 
ZS 00s FEE BES Fla S2a= Percent. Lbs. 
10, Bl 54 3,000 4,200 5,250 1,050 25 
11 47 SSS 2,950 3,950 4,750 800 20. 
12 «43 44 2,400 3,500 4,000 500 14.3 
13 45 46 2,600 3,500 4,200 700 20 
14 57 58 3,950 4,750 5,250 500 10.5 
16 «55 56 ,600 4,200 5,350 1,150 27.6 
16 54 —_ 3,400 4,400 5,800 1,400 31.8 
17 57 58 :700 4,750 5,450 700 14.7 
18 56 57 3,600 4,500 5,450 950 821.1 


given in Table 3, test No. 11, being 14,050 Ibs., which is 
more than 244 times the calculated maximum pressure ob- 
tainable in an emergency application of the brakes. It 
may be noted also that the greatest pressure was not al- 
ways obtained with the greatest initial pressure. In 
test No. 8b, Table 3, from an initial pressure of 5,000 
Ibs., which is less than the calculated maximum pressure 
for this ear, the pressure rose to about twice that sup- 
prosed to be obtainable in an emergency application. 

The pressures in Table 2, got when the brakes were ap- 
plied by air, are all proportionately lower than those ob- 
tained when the hand brake was used, due, no doubt, to 
the lower initial pressures thus obtainable. It is not im- 
probable, however, that, on a swiftly moving train an 
emergency application, with the consequent suddenness 
of the rise of the beam, might cause a greater increase 
of pressure than that realized by the methods adopted in 
these tests. In Table 2. the pressures on the beam due 
to the pressure of the air in the air-brake cylinder are 
all considerably below the calculated) pressures, even 
after the brake lever and rods were shaken, ranging from 
) per cent. less in test No. 11 to 18 per cent. less in test 
No. 15 and an average for all of 12 per cent. On a moving 
train these intial pressures might also be higher. 

While the conditions under which these excessive pres- 
sures developed are unusual, still it is probable that at 
some time every car may be subjected to them: for ex- 
ample, in making up a train, where the cars are one by 
one run out, the brakes set as hard as possible and then 
other cars kicked in against them. It is also probable 
that, on account of the differences in length and position 
of their hangers, the inside-hung brakes may be less liable 
to this action than the outside brakes. 

Among the interesting results obtained in these tests 
was the destruction of parts of the foundation brake 
gear, noted in Table 3, due to the increased force de- 
veloped by moving the car with the brakes set. In test 
No. 3 of that series the brake was applied with a pres- 
sure of 6,650 lbs. per beam, on moving the car the pres- 
sure increased to 11,600 lbs., or 74.4 per cent. over the 
initial pressure, when the brake-chain broke. 

In test No. 7 the brake was applied with a pressure of 
8,000 Ibs. per beam which increased to 9,000 Ibs. on start- 
ing the car; the car was then stopped without releasing 
the brakes, moved back enough to allow the brake-beam to 
assume its normal position, when the pressure dropped to 
4,200 lbs., as shown in test No. Ta; moving the car ahead 
again the pressure increased to 8,500 Ibs., or 102.4 per 
cent., shearing the key in the ratchet wheel and releasing 
the brake. In test No. 9, an initial pressure of 9,500 Ibs. 
was obtained which increased to 13.500 Ibs. on moving 
the car; this was reduced to 6,950 Ibs. (test No. 9a) by 
moving the car back, and again increased to 13,250 Ibs. 
by moving ahead. The car was backed a second time 
when the pressure dropped to 5,700 Ibs. (test No. 9b) : 
on starting ahead again the pressure increased to 12,250 
ibs., or 114.9 per cent., and at this point one of the brake 
hanger eyes, on the brake at the forward end of the 
truck, was torn loose from the sill, allowing the brake- 
head to draw down under the wheel and release the brakes. 

In test No. 11, the greatest initial pressure was ob- 
tained, but no damage resulted until the car was backed 
and started ahead again (test No. 11a), when the pres- 
sure increased from 6,950 Ibs. to 13,500 Ibs., or 94.2 per 
cent., at which point one of the brake hanger eyes on the 
forward end of the truck was broken off just below the eye 
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on the top end of the hanger, the fracture showing a clean 
break in good tough iron. 


Iron and Steel Rails in America.* 





BY ROBERT W. HUNT, M. AM. SOC. C. E. 

As America came to Great Britain for the rails used 
on her first railroads, it is perhaps fitting that this paper 
should be presented to the Society in London, and at its 
first English meeting. The facets relating to the intro- 
duction of rails into the United States, and, later, their 
manufacture in that country, are historically recorded, 
and will only be briefly referred to herein. In obtaining 
the data, free use has been made of James M. Swank’s 

valuable work, “Iron in All Ages.” 

Thus, in railroad building, as in many aes things, the 
Americans were early disposed to follow closely after 
their English relatives; and, perhaps, like other younger 
people, were soon not satisfied to follow, but aspired to 
lead. . .) . The track of the Baltimore and Ohio Rail- 
road is described as consisting of: ‘Cedar cross-pieces, 
and of string-pieces of yellow pine from 12 ft. to 24 ft. 
long and 6 in, square, and slightly beveled at the top 
of the upper side for the flanges of the wheels, which at 
that time was on the outside. On these string-pieces 
iron rails were placed, and securely nailed down with 
wrought iron nails 4 in. long. After several miles of 
this description of road had been made, long granite 
slabs were substituted for the cedar cross-pieces and the 
yellow pine stringers. The iron used for rails was ™% 
in, to % in. thick by 2% in. to 44% in. wide. The heads 
of the nails or spikes holding it down were countersunk 
in it.” One would judge, from the varying thieknesses 
and widths, that the specification and inspection were not 
very rigid. American engineers again turned to 
England, where the same difficulties had led to the in- 
vention of rails of different sections. It is believed that 
the first one was the fish-bellied rail, invented by John 
Birkinshaw, of the Beddington Iron Works, and patent 
ed in October, 1820.) This rail was held in east iron 
chairs by side keys or wedges. The Baltimore and Ohio 
Company soon afterwards imported some of these rails. 

The Clarence rail was another English invention, 
and was considered an improvement on the Birkinshaw. 
Rails of that pattern were imported into America for the 
Allegheny Portage Railroad, built by the State of Penn- 
sylvania over the Allegheny Mountains to connect the 
canals on either side of them. This road was opened 
in 1883. In 1834 the Columbia and Philadelphia Rail- 
road was opened. Part of this was laid with flat rails, 
but on the greater part the Clarence rails were used. On 
both roads the rails rested on stone blocks, These roads 
were in after years absorbed by the Pennsylvania Rail 
road. 

Another English section was the H-rail, which rested 
in a chair. These were imported, and used on some of 
the roads. Still later came the U-rail, known in Wales 
as the Evans patent, and believed to have been first 
rolled at the Dowlais Works. 

Some of the flat strap rails were made in America, but 
all the sectioned ones were imported. Some attempts 
were made to use American cast iron rails, but with un- 
satisfactory results. It was not until 1844 that the manu- 
facture of sectioned wrought iron rails was begun in 
America. A rolling mill was built in 1843 by the Mount 
Savage Rolling Mill Company, at Mount Savage, Al 
legheny County, Md., expressly to make rails. Opera 
tions commenced in 1844, and for their first rail, which 
was of the U-section, they were awarded a silver medal 
hy the Franklin Institute of Philadelphia. The rail 
weighed 42 Ibs. per yard. About 500 tons were laid in 
1844 on the road then being built between Mount Savage 
and Cumberland, Md. A short time later they rolled 
some 52-lb. rails for a road between Fall River and 
Boston, and in 1845 and 1846 they rolled T-rails? This 
mill, after being long abandoned, was finally dismantled 
in 1875. 

The T-rail was oinieiaibe known in Hurope as the 
“Vignoles” rail, after Charles V. Vignoles, an English 
railroad engineer, who introduced its use there. But it 
wis really invented by Robert L. Stevens, of Hoboken, 
N. J., president and engineer of the Camden and Amboy 
Railroad. 

In 1845, the Montour rolling mill, at Danville, Pa., 
was built expressly to roll T-rails, and in October of that 
year there was rolled in that mill the tirst rai! of that 
section made in America. 

In 1846 T-rails were rolled by the Boston Iron Works, 
Boston, Mass.; by Cooper and Hewitt’s mill at Trenton, 
N. J.; by the New England Iron Company, Providence, 
R. I.; by the Phoenix Rolling Mill Company, Phoenix- 
ville, Pa.; by the Great Western Iron Company, Bradys 
Bend, Pa.; and by the Lackawanna Iron Works, Seran- 
ton, Pa. 

In the following years the manufacture was taken up 
by other companies, but owing to the commercial condi- 
tions caused by the severity of foreign competition, early 
in 1850, only two out of fifteen rail mills in the United 
States remained in operation. 

These early rails were all short—none over 15 ft. long. 
As the difficulties of manufacture were overcome and the 
science of track laying progressed, the length was gradu- 
ally increased until 21 ft. was reached, and was con- 
sidered the limit. It was not until about 1859 that en- 
gineers would accept those of greater length. 

The first 30-ft. rails rolled in America were made by 
the Cambria Iron Company, Johnstown, Pa., in 1855; 





*Read before the American Society of Civil Engineers, 
London Meeting. 





a 


>> 


eT 











506 





but they could not find sale for them, and they were 
finally used by that company in their mill yards. The 
first 30-ft. rails to fill an order were rolled by the Mon- 
tour Company, in January, 1859, for the Sunbury and 
Erie Railroad Company. 

The rolling of iron rails was attended with many diffi- 
culties, If the pile of bars was not heated to a suffi- 
ciently high degree, the welds would not be perfect; and 
if heated too highly, the iron would crack in the process 
of rolling and yield an imperfect product. If the metal 
was too soft, although the rail might be free from flaws 
and bad welds, it would wear out rapidly under traffic. 
Under all circumstances it was important that the roll- 
ing process should be completed as quickly as possible, 
so that the reductions should be made while the iron had 
lost little of its heat. This, together with some local 
conditions, led to the invention by John Fritz, Hon. M. 
Am. Soe. ©, E., of the three-high rail train. Three-high 
sets of rolls had been used for many years in making 
merchant bars, but it required the application of the 
“Fritz yielding hanging guides and driven feed rollers” 
to make them practical for rail rolling. This improve- 
ment was put into successful operation at the Cambria 
mills in 1857. It has ever since remained as the typical 
American rail mill. Sinee the introduction of steel rails 
there have been several two-high reversing mills on the 
English plan used in America; in fact, two of this kind 
are now running. But the three-high is the American 
mill, and has permitted the tremendous production which 
has been attained in later years. 

The early mills required the work of handling the 
material as it passed through the rolls to be done by 
manual labor, through the use of tongs and_ hooks. 
Probably the rolling of iron piles, with their necessarily 
peculiar handling, would have indefinitely continued this, 
but with the use of solid steel blooms, the troubles les- 
sened and made possible the introduction of automatic 
machinery. The tong and hook system necessitated the 
employment of 15 to 17 men, and the production of steel 
rails was limited to not over 250 tons per turn. Auto- 
matic machinery revolutionized this, both as to number 
of men employed and the possibilities of production. 

It was the writer’s fortune to introduce the first driven 
rail mill tables, those in the works of the Albany and 
Rensselaer Iron and Steel Company, Troy, N. Y., in 
March, 1884. These were in front of the finishing rolls, 
and worked so well that an automatic arrangement was 
soon after placed in front of the roughing rolls. This 
latter arrangement was more particularly designed by 
Mr. Max M. Suppes, then the master mechanic of the 
works, and now the general manager of the Lorain 
Steel Company, Lorain, Ohio. Naturally, these devices 
were protected by letters patent. From this start other 
inventions were made, and many improvements by other 
American engineers have followed, until the present 
American rail mill, capable of turning out 50,000 tons 
of finished rails per month, has been developed. 

It was the writer’s fortune to become connected with 
railmaking in 1856, and among his earliest recollections 
is the statement that the users of rails had in service 
certain makes which had been and were giving good re- 
sults impossible to be obtained from any of more recent 
manufacture. How familiar that statement must sound 
to many of you, and as of recent date! Then, as now, the 
question demanded an answer, and many sought for the 
solution. 

The first iron rails were made from straight puddled 
bars. These bars were about 1 in. thickeand were placed 
one upon another, until a pile of sufficient weight and 
height was formed; the pile was then reheated and rolled 
into rails. And it was to the formation of that pile that 
inventive genius was applied. 

From an investigation of the fracture of some of the 
rails which had given satisfaction, it was discovered that 
the pile of bars from which they had been rolled had 
been entered into the rolls edgewise, thus bringing the 
line of welds between the bars in vertical instead of hori- 
zontal position. This presented a different structure to 
the wheel wear, and seemed to be logical. Based on that 
supposition many rails were so rolled, and the writer 
believes that the scheme was patented. 

Where the rail was rolled with the layer of the pile in 
a horizontal position, particular attention was given to 
the character of the top bar, which would, of course, 
form the wearing surface of the rail. Cold-short or 
granular iron was used for it, while the remainder, or at 
least the flange of the rail, was of fibrous iron. 

At one time a rail with a puddled steel head—or rather 
with the top bar of the pile of puddled steel—found much 
favor, but, owing to the difficulty of obtaining uniformly 
good welds, the results were not satisfactory. Some of 
these so-called steel headed rails had the top bar of what 
was known as silicon steel. 

Another plan, on which much money was spent, was 
to hammer a puddied ball, or weld two puddled balls 
together, under a steam hammer, and draw them into a 
slab 2 in. to 2% in. thick, which was used on the top of 
the rail pile. Under an order from the Pennsylvania 
Railroad Company, the Cambria Iron Company, in 
whose employ the writer was then serving, erected a 
special steam hammer, and made several thousand tons 
of such rails. Their service was somewhat disappoint- 
ing, and the practice was abandoned. 

At that time, as since, commercial conditions con- 
trolled. The railroads had the worn-out rails on their 
hands, and regardless of whether or not the practice 
would give satisfactory results, they adopted a system 
of having the old rails re-rolled into new ones. At first 


a certain percentage of new iron was specified, but as 
the necessities for immediate economies increased, that 
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demand was eliminated from the contracts, and the new 
rails were composed entirely of the old ones. The best 
practice was to make a pile of old rails, break it down 
into bars, which were piled upon each other, and then 
rolled into rails. But presently this was found to be too 
expensive to successfully meet the ery for cheaper rails, 
and only the top and bottom of the piles were formed 
from re-worked iron, the center being composed of from 
three to six pieces of old rails. 

From the many re-workings, the cheapening of the 
process of manufacture, and the increasing demands of 
traffic, the wear of the iron rails become more and more 
unsatisfactory, until it seemed as though, from that 
cause alone, the limit of railroad development had been 
reached. Such situations frequently occur in earthly af- 
fairs; and seldom if ever has the occasion failed to be met 
by a solution of its difficulties. In this case came the 
invention of Bessemer. 

It is an historical fact that the first rail ever made 
from Bessemer steel was placed on the Midland Railroad, 
of England, early in 1857, at a point where iron rails 
had sometimes to be renewed within three months; and 
it remained there until June, 1873, some sixteen years, 
during which time about 1,250,000 trains and any num- 
ber of detached engines and tenders passed over it. We 
all realize that without such an innovation as Bessemer’s 
the subsequent tremendous expansion on railroad de- 
velopment would have been physically impossible. 

Railroad managers were timid about using steel rails, 
and in America many attempts were made to produce a 
satisfactory rail having an iron base and web, with a 
steel-capped top. None was satisfactory, and the Besse- 
mer steel rail soon conquered the situation. 

The first steel rails laid down by an American railroad 
were imported by J. Edgar Thompson, president of the 
Pennsylvania system. The first to be manufactured in 
America were rolled at the mills of the North Chicago 
Rolling Mill Company, Chicago, IIl., on May 24, 1865, 
from ingots produced in experimental steel works at 
Wyandotte, Mich. They were not many in number, and 
were made on the regular iron rail rolls of the mill. 
Several of the rails were put in local railroad tracks and 
gave good service. The first production of steel rails in 
the United States, on a commercial order, was at the 
Cambria Iron Company’s mill, in August, 1867, from 
ingots made by the Pennsylvania Steel Company, near 
Harrisburg, Pa The converting works of that com- 
pany were completed some time in advance of its rail 
mill, which led to an arrangement under which the in- 
gots were sent to Johnstown to be hammered into blooms, 
which were then reheated and rolled into rails. The 
steel was made under the management of the late Alex- 
ander L. Holley, M. Am. Soc. ‘C. E., then in charge of 
the Pennsylvania Steel Company. George Fritz was the 
chief engineer and general superintendent of the Cam- 
bria Iron Company, and Alexander Hamilton, superin- 
tendent of the rail and other mills, while the writer was 
in direct charge of the steel department. 

It is a matter of some interest that the ingots were 
drawn down by the steam hammer which had been in- 
stalled some years before to make the hammered iron 
slabs for the Pennsylvania Railroad Company’s rails. 
From this time, the production in America of Bessemer 
steel rails increased rapidly. 

For a time after the starting of the Pennsylvania Steel 
Company’s Bessemer works, the ingots: were east from 
the top, on the then accepted English plan. Mr. Holley’s 
mind was not so constituted that he could long follow 
any beaten track without an effort to do better work on 
some other line. Thus he introduced the bottom-casting 
of ingots; pouring the steel into a central octagonal 
mould about 14 in, in diameter at the bottom and 10 in. 
at the top, from the bottom of which the metal flowed 
through connecting gates into four surrounding moulds 
8% in. square. This plan was adopted after consulta- 
tions with Mr. George Fritz, who had rolls turned to 
take the 8%-in. ingots. The central or sprue ingots 
were hammered into blooms. It was found that the 
small ingots rolled satisfactorily, while, on the contrary, 
the central ones cracked badly during working. 

This led to much discussion and consultation among 
the operative officers of the Cambria Company and Mr. 
Holley, the result of which was that John E. Fry, then 
superintendent of the Cambria Iron Company’s iron 
foundry, suggested the use of a rammed-up center sprue, 
4 in. in diameter, connecting through firebrick gates with 
surrounding ingots; the sprue and gates to be treated as 
scrap. This plan answered admirably. 

While in charge of the experimental Bessemer Works 
at Wyandotte, Mich., in the interest of the Cambria Iron 
Company, the writer had developed a manner of bottom- 
casting ingots. Mr. Holley, having protected his plan 
by a patent, Mr. Fry and the writer united in patenting 
theirs, and their interests and those of Holley were con- 
solidated. For some years after this, practically all bot- 
tom-casting of ingots in America was licensed under 
these patents. After a time the price of rails became so 
much reduced that the less incident to the scrap of the 
center sprue and bottom gates made in bottom-casting 
became a serious matter; and while it was and is impos- 
sible to east as sound, and hence as good, ingots from the 
top, the better plan was abandoned. 

At first, all the American Bessemer’s works pursued 
the English plan of reducing the ingots to blooms under 
steam hammers. This was so at the Pennsylvania and 
Troy Works. The success in rolling the 8%4-in. ingots 
at Johnstown led to the invention of the American bloom- 
ing mill, and this soon completely superseded the steam 
hammer in rail making. 

This idea originated with Mr. George Fritz. “ Holley 





and he were intimate friends, and exchanged views 
freely. Holley had severed his connection with the Penn- 
sylvania Steel Company, and returned to the Troy, N. Y.., 
Works. There he built a three-high blooming mill. 
While it had tables, their rollers were not power-driven, 
and the ingots had to be pushed into the rolls and turned 
over on the tables by hand. Soon after, George Fritz 
built a blooming mill at Johnstown, in connection with 
a Bessemer converting plant, and put into use his patent- 
ed ideas of driven rollers, hydraulically controlled movy- 
able rolls, and a “‘turning over and sliding from pass to 
pass” device, christened by the mill hands a “go-devil,”’ 
which permitted the economic handling of larger ingots. 
This was the birth of the American blooming mill. In 
perfecting his plans, George Fritz had the benefit of the 
advice of his brother John, then manager of the Bethle- 
hem, Pa., Works. 

Perhaps these details apply more to rolling mill prac- 
tice than to the rails themselves, but the writer thinks 
that they have played a most important part in relation 
to the character of steel rails, and are pertinent to the 
subject. Holley started the innovation by which the 
production of steel ingots has been increased so greatly. 
Fritz gave the blooming mill, which would not only take 
care of all that was sent to it from the converting works, 
but, like Oliver Twist, ask for more; and the late Captain 
William R. Jones, Robert Forsyth, M. Am. Soc. C. E., 
and several others, built rail mills which were not satis- 
fied with the amount of steel sent to them by any bloom- 
ing mill. This has all been magnificent. It has made 
possible undreamed of low prices for steel rails. It has 
helped to build railroads, but has it improved the quality 
of the rails produced? 

Steel rails, when first manufactured, replaced iron 
rails, which, through their deteriorated quality and the 
increased duty demanded of them, were giving most un- 
satisfactory service. Some of the early steel rails failed, 
but most of them were so much better than the best of 
their predecessors that such failures did not excite ad- 
verse comment. They were of what would now be con- 
sidered light sections, and thus in their production from 
the 6 in. by 6 in. or 7 in. by 7 in. blooms from which they 
had been rolled, had received much work, and at a com- 
paratively low temperature. In the writer’s judgment 
the greatest factors in the production of good rails are 
covered by the words “work and temperature.” All 
steel men know that work at high heats does not change 
the grain of steel at all in proportion to work given at 
lower temperatures. 

For years after the introduction of steel rails a 65-lb. 
per yard section was considered a heavy one. In fact, 
in America it was the heaviest used, and much the 
largest percentage was not over 60 lbs. These were rolled 
from 7 in. by 7 in. blooms. The ingots from which the 
blooms were made were generally 12 in. by 12 in. After 
the bloom was formed it was examined carefully after 
becoming cold, and all cracks and mechanical imperfec- 
tions were chipped out. Then, after slow heating, with 
‘are to avoid too high a temperature, the blooms were 
rolled into rails by light reductions. While this was 
being done, if a defect showed itself, the process was 
stopped until it was chipped out. Now, this slow work 
at a moderate and steadily decreasing temperature, re- 
sulted in a fine grained metal, which, of necessity, no 
matter what may have been its chemical composition, 
would give greater resistance to the wear of traffic than 
could be possible from the coarser grained steel which 
is in the head of the heavier and more rapidly rolled sec- 
tions of to-day. 

By waiting long enough, the things of the past always 
become the best. That is, provided the past is not ex- 
amined too closely. It must be remembered that the 
early rails replaced a much inferior article; in fact, 
created a revolution in railway maintenance of way. 
Hence, if a few from any cause failed, it excited little 
comment; they were quietly replaced by others. After 
a while these failures were forgotten and the whole lot 
of existing rails was instanced as an example of what 
rails should be. Another thing which must not be over- 
looked is, that the early steel rails had the ultimate 
stress of traffic applied by slow degrees. In other words, 
the traffic to which they were subjected when first put 
in service was for them light duty. Heavier rolling 
stock, faster and more frequent trains, came gradually. 
The old-time rails, which are in these later days sv 
reverently mentioned, had been subjected to a cold roll 
ing process before being given their severest task. To- 
day an 80-lb. is hardly cold before a 175,000 Ib. loco- 
motive, hauling 100,000 lb. capacity cars at 35 miles per 
hour, and limited expresses of heavy Pullmans at 60 
miles per hour, are thundering over it. 

The details of manufacture of steel rails changed not 
only in America, but also in England and other countries. 
This had to be, and it would to-day be as impossible to 
return to the earlier methods as to restore the service of 
stage coaches. 

In 1876, the writer presented a paper at the Philade!- 
phia meeting of the American Institute of Mining Engi- 
neers, on “The History of the Bessemer Process in 
America,” and with great pride chronicled the fact that 
the North Chicago Bessemer Works, under the manage- 
ment of Robert Forsyth, had in a single month, produced 
6,457 gross tons of ingots and that it led the world = 
record. These ingots were all rolled into rails. ‘I: 
day, the North Chicago Converting Works and rail mii: 
are abandoned, their places having been taken by t!) 
present South Chicago plant of the Illinois Steel Com 
pany, in which rail mill the largest month’s productioi 
has been 58,108 gross tons of standard-sectioned rails. 

The Edgar Thomson Works of the Carnegie Stee! Com- 
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pany has made 47,074 gross tons of rails in a calendar 
month. Other American mills are turning out a large 
tonnage, but it is believed that the foregoing at present 
holds the record. 

While the faster work of modern practice has some- 
what altered the character of the steel in rails, it must 
not be assumed that the product has been increased with- 
out any regard to other considerations. This is not true; 
on the contrary, the outward character or finish of the 
‘ails has been improved to a radical extent. While work- 
ing fast, the improved machinery is also reliable, and the 
care exercised in keeping true to section, square sawing, 
accurate drilling and straightening of both line and sur- 
face, yield results which it would have been impossible 
to obtain in the earlier days. In fact, the requirements 
of the railroads, in consequence of increased weight and 
speed of traffic, etec., have made it imperative that such 
finished rails should be given them. 

It is not desired to draw any invidious comparisons, 
but in the writer’s judgment, American makers are to- 
day not only turning out the most rails, but at the same 
time the best finished one now produced. Moreover, 
foreign rails, imported into the United States and Can- 
ada during late years, have not worn any better than 
American rails, 

It has been stated that examining into the past some- 
times disproves assumptions. So that, while in the earl- 
ier days rail steel and rails were made with all the time 
and care which has been described, all the rails produced 
were not satisfactory. In fact, the experience of the 
Pennsylvania Railroad was such that their chemist, 
Charles B. Dudley, M. Am. Soe. C. E., made an elabor- 
ate investigation into the chemical composition of their 
satisfactory and unsatisfactory rails. His deductions 
were presented to the American Institute of Mining En- 
gineers, in October, 1878, and elicited a memorable dis- 
cussion. Dr, Dudley concluded that rail steel could be 
too hard for good service, even though the rails did not 
actually break. His conclusions were in favor of chem- 
ically softer metal. Some of those discussing the matter 
thought and stated that the size of the rail sections 
should not be ignored. 

As the accredited authority of the great Pennsylvania 
Railroad, Dr. Dudley’s views carried added weight, and 
it resulted in a demand in America for softer rails. The 
writer thinks that no one to-day will attempt a defence 
of that position. In fact, the practice did not long pre- 
vail. But it cannot be safely claimed that the present 
rails, whether made in America or imported from Eu- 
rope, are giving absolutely satisfactory results. They 
are permitting the accomplishment of work which, but a 
little while ago, would have been considered an impossi- 
bility. Still, if engineers had ever been absolutely satis- 
fied with that which was, progress would have halted. 
Ileavy sectioned rails which will yield better results than 
those now being obtained are needed. Our railroad or- 
ganizations have generally become so situated financially, 
that they need no longer be limited to the immediate 
jiesent in the policies of their administrations. 

In the old countries, railroads were built because there 
Was a population whose needs demanded them. In this 
country they were often built because there was a tre- 
inendous amount of country and no population. This 
led to cheap construction; but while we still have plenty 
of room for more people, our country has become rich 
cnough to justify the best of railroads, and, in fact, im- 
peratively demands them. The successful operations of 
the roads themselves can be only on such a basis. As 
the railroads increased in number, and their require- 
ments varied in accordance with their traffic and profiles, 
and being constructed and operated by many different 
nen, it was natural that not only the weight of rails 
used, but their sections, should differ. In fact, almost 
every road had its own particular section. The varia- 
tions between many were slight, but sufficient to necessi- 
tate the use of special rolls in their manufacture. This 
had become so pronounced, and caused so great an in- 
vestment of capital on the part of rail makers and loss 
of time in changing from one section to another, ete., that 
Mr. Holley, in his characteristic progressive spirit, at- 
tucked the situation in a paper presented to the Ameri- 
can Institute of Mining Engineers, in February, 1881. 
In this he stated that, answering his inquiries, the 11 
Bessemer mills then making rails in the United States 
had sent him drawings of 188 patterns which were con- 
sidered standard ones, and that 119 patterns of 27 dif- 
ferent weights per yard were regularly manufactured. 
Mr. Holley gave drawings of many of these, and pointed 
out the absurdity of some of the variations. His paper 
attracted wide interest, but it was a difficult matter to 
reach. However, its discussion was continued by others 
later. Mr, P. H. Dudley, who had devoted much time 
to the study of the wear of rails, and who invented a 
recording car for the examination of the rails, con- 
tributed papers on the subject to both the scientific press 
and societies. Mr. Hawks, M. Am. Soe. C. E., then chief 
engineer of the Michigan Central Railroad, advocated 
certain sections, as also did D. J. Whittemore, past presi- 
dent Am. Soe. C. E., and the writer also presented a 
series of sections in a paper read before the American 
Institute of Mining Engineers, February, 1899. 

This Society appointed the committee on ‘“‘The Proper 
Relation to Each Other of the Sections of Railway 
Wheels and Rails,’ which performed its duties in a 
thorough manner; and following and resulting from its 
reports, the Society appointed a committee to consider 
ind recommend a series of standard rail sections. This 
was in 1891, but the final report of the committee was 
not made until June, 1893. During the intervening 
years the members of the committee had worked faith- 





fully; consulted personally and by correspondence with 
many of the chief engineers of the railroad systems of 
the country, and agreed upon all points but one. One 
member, Mr. George S. Morison, differed with the chair- 
man, Mr. G. Bouscaren, and with Messrs. Foster Cro- 
well, Virgil G. Bogue, S. M. Felton, J. D. Hawks, E. 
T. D. Myers, Samuel Rea, Thomas Rodd, A. M. Well- 
ington, F. M. Wilder, and Robert W. Hunt, as to the 
width of heads of the proposed sections, and on that 
point made a minority report. 

As secretary of the committee during the latter part 
of its work, the writer knows the difficulties and labors 
of the task, and naturally, is gratified to know that the 
recommended rail sections are to-day practically the 
standard ones for American railroads. During 1899, 
quite 75 per cent. of all the rails rolled by American rail 
mills were of what are commercially known as_ the 
American Society sections. 

(To be continued.) 


Preservation of Timber.* 


Mr. S. M. Rowe.—The railroad manager knows, when 
he has constructed his line, and by the time his roadbed 
and track have been brought to a fair degree of stability, 
that he will be obliged to turn loose upon it an expensive 
force of tie renewers to destroy much of what has been 
done to get a good track. Could he have laid his track 
with ties that could be depended on for twelve years in- 
stead of four, the story would read much better, especially 
in a financial sense. He would have two renewals of ties, 
with their constant disturbance of roadbed and _ track, 
saved. I have not as yet seen the difference between the 
two cases figured out, where the estimated savings any- 
where near approached the actual savings, especially 
where the constant disturbance of the roadbed and track 
was properly or sufficiently considered. 

Strength of VTimber—A careful examination of the 
mountain pine at Las Vegas, in 1887, where a plank 
was ripped lengthwise and one-half treated and _ both 
halves thoroughly dried and worked into test pieces, the 
result of tests for transverse strength was decisively in 
favor of the treated timber, the strength of solution be- 
ing from 1% to 1% per cent. and the steam carried being 
20 Ibs. From close observation of the manner in which 
the spike penetrates the treated tie, my impression is 
that the timber is very much less crushed or shattered in 
driving than in the untreated tie. The section men will 
all agree that in treated ties the spikes drive easier and 
are much less likely to turn or go wrong. 

Penetration of the Timber.—While it is true, as Mr. 
Chanute says, that the penetration is largely by means 
of the sap ducts, yet much of it must come transversely 
to these ducts, and, by a thorough steaming, a very 
large proportion reaches the heart timber in this way. 
Mr. Powers, chemist of the Atchison, Topeka & Santa 
Fe, has made some careful tests in regard to this, finding 
a surplus near the ends of the tie and in the outer “4-in. 
of the side surface, and finding the body of the tie almost 
uniformly permeated with a less quantity. The writer 
treated a loblolly pile. 38 ft. long and of standard size, 
with creosote, where the penetration at the middle of the 
stick was almost complete. In this case nearly 30 Ibs. 
per cubic ft. was absorbed and was a very good illustra- 
tion of the effectiveness of the work, but somewhat ap- 
palling to the parties paying for the oil. It is in no wise 
clear that all timbers are not capable of benefit from 
treatment. The softer are benefited in a greater degree, 
undoubtedly. But because an oak, or a close-grained 
heart pine, absorbs less by half than the softer wood, it 
does not follow that it is not the better tie, in conse- 
quence of its stronger and more compact fiber. If the 
timber, on being cut, is immediately exposed to high tem- 
perature and conditions favorabie to free evaporation, 
the tendency to fermentation is lessened, and rapid drying 
will prevent decay—-as in air seasoning in a dry place or 
in a drying kiln. 

Marking Ties for Identification—We have found the 
hammer stamp sufficient, so far, to make a lasting mark 
on the end wood or on the beveled kerf of the tie. 
It is much cheaper and easier to apply, the only requisite 
being that the hammer be heavy enough (say four 
Ibs.), with the die cut perpendicularly, furnishing a thin, 
square face of sufficient depth so that the stroke will 
carry the wood fiber to a sufficient depth to prevent it 
swelling out to its former position. 

Mr. Onward Bates.—I know its value and intend to 
read it. I have given the subject consideration, as a 
user of timber, and, for at least a dozen years, I have been 
upon every occasion an advocate for the preservative 
treatment of timber. I know something of the economi- 
cal value of a treatment which would extend the life 
of timber used in railway structures. I am at this time 
doing some work at a site adjacent to a saw mill in 
Northern Michigan, and am using fir timber from Puget 
Sound, and long leaf pine timber from the Gulf of Mex- 
ico. Some of this fir timber is cut from trees probably a 
thousand years old, and in our service it will not last 
more than ten years. Our timber supply is nearly ex- 
hausted, and in addition to the domestic consumption we 
are shipping timber in great quantities from our eastern 
and our western seaports to all parts of the world. Our 
country is being robbed of its wealth of timber and we are 
consuming it at such a reckless rate that most of us who 
are here will live to see a day of repentance. Any man 
who gives the preservative treatment of timber fair con- 





*Part of a discussion of Mr. Chanute’s paper before the 
Western Society of Engineers, reprinted from the Journal 
of that Society. 
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sideration must be an advocate of it on the score of 
patriotism. 

Mr. Chanute.—The ease in driving depends very much 
on the time in which the spike is driven. If it be driven 
immediately after the treatment, and while the timber is 
yet full of the solution injected into it, the spike doubt- 
less goes in more easily, but all our experience is that 
after the tie has dried out, the treated tie resists driving 
and holds the spike very much better than the untreated 
tie, so that the hemlock ties, which we have been treating 
here about fourteen years, are found to hold the spike 
as well after the second year as the oak tie does the 
first year or two. The oak tie is probably superior in 
holding powers at first, but after four or five years the 
hemlock, which, if untreated, would not hold the spike 
well, is found nearly equal to oak in its holding power. 

Success is not only a matter of process but also a mat- 
ter of the care with which the process is carried out, which 
is just as important. We erected, some years ago, an ex- 
perimental plant and we have been extending our experi- 
menting as to the results of various modifications of the 
process, and we find it is in the manipulation, in the 
thorough permeating of the whole of the wood with the 
solution, that success lies. 

The year before last there were some 70,000 ties which 
the railroad people were very anxious to have treated, as 
they were in need, but we persuaded them to let us put 
the ties on the ground at our own expense in order to get 
them in proper condition; last year we did the same 
thing with a hundred thousand ties, at considerable cost 
to ourselves, until we had satisfied ourselves the ties 
were dry enough. In the first few years we had not 
done as good work as we desired—and that brings me to 
another point—as to the marking of the ties. 

It is not sufficient to do this with the stamping ham- 
mer. That is what we are doing at the works here, but 
at our new works at Mount Vernon we are not only 
stamping the tie with a hammer, but we are furnishing at 
our own expense a galvanized nail for the purpose of 
dating the tie, in order to be dead sure to be able to 
identify it 10 or 15 years hence. We do that because we 
found that upon one of the railroads here the records as 
to where the ties had been laid had got into such condition 
that there was no telling what was the age of those in 
the track, and the report went out among the men that 
our ties were giving out in three or four years, and, at 
the maximum, in seven years. The question was only 
settled by the heroic measure of having the ties counted 
in the track, twelve millions of them, whereupon it ap- 
peared that the statements that had become prevalent 
upon the road were not correct, and that, knowing the 
number that had been furnished and the number that 
was still in the track, it was proved that they were last- 
ing. instead of five or six or seven years, an average of 
nine or ten years—although that, I think, is not enough; 
we wanted to do better. So in order to preclude the pos- 
sibility of any such questions coming up hereafter, we 
have undertaken, in new contracts, to furnish the nails 
at our own expense, so that there shall be no question as 
to the age of the ties. 

The Chair—I would like to ask Mr. Bates if he 
would advocate the treatment of Oregon fir timber. I 
have an idea that that is the best quality of timber that 
is being used in railroad construction for stringer bridges 
and wooden truss bridges. 

Mr. Bates.—I am not prepared to answer that ques- 
tion, because the layers of hard wood in it are so very 
dense; and I have heard it said that the preservative so- 
lution will not penetrate through these dense layers. If 
the preservative solution can be forced into the timber 
I am in favor of treating it, because there is no question 
that the timber, if left to itself, will decay within a 
short time. When we first commenced using fir timber 
(and I think our road was the first one of the roads east 
of the mountains that used it to any extent) they told us 
in Washington that the timber would not last in bridges 
more than about six years. I have found that this tim- 
ber after ten years’ use is still in good condition, and have 
concluded that in this climate it will last longer than 
pine. Even if it last twelve years without treatment, I 
think its life will be increased to fifteen or twenty years 
by treatment. and if this is the case it will be economica. 
to treat it. We have to consider the labor as well as the 
cost of the timber itself in counting the cost of renewing 
structures. I wish to be considered an advocate of the 
treatment of timber, but do not claim to be an expert as 
to the best method of treatment. 

Mr. S. G. Artingstall—At our last meeting I asked 
Mr. Chanute what effect the treatment would have upon 
the strength of the bridge. I think his answer was to 
the effect that in compression members it did not affect 
the strength and possibly gave an increase of strength, 
but as regards the tension members his views were that 
there would be a decrease in strength. 

Mr. Chanute——The treatments with the mineral salts 
are somewhat injurious, as I understand it, to the tensile 
strength of the timbers, and I have invariably discouraged 
railroads and other consumers from having any timber 
intended for lower chords or stringers treated by any of 
the mineral salts methods. I believe that the injection 
of creosote does not affect the strength of the timber, but 
that the mineral salts do, but chiefly in proportion to the 
quantity which is put in. That is, the copper salts and 
the zine salts, which have to be put in, in large quanti- 
ties, decidedly injured the tensile strength of the wood in 
all the cases that I know anything about. Injection of 
bichloride of mercury which, being a very powerful anti- 
septic, is given in very much smaller doses to the wood, 
appears to have affected its strength very much less, so 
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that a number of bridges which have been treated with 
corrosive sublimate have stood uncovered for from 
18 to 20 or 25 years in the eastern states; but I have al- 
ways felt a dread of making timber brittle, and of hav- 
ing an accident by reason of the breakage of a chord or a 
stringer, and therefore I have always discouraged rail- 
roads from applying any of those mineral salts processes 
in timber, except for parts in compression. There, I 
think, it does not injure the strength. 


A Single-Wheeled Bogie Express Passenger Engine— 
Great Central Railway. * 

Illustrations with this article show a “single” ex- 
press passenger locomotive of the Great Central Railway. 
This engine was specially designed by Mr. Harry Pollitt, 
locomotive engineer of the Great Central, to work in the 
express passenger link on the new London Extension 
Line. It is a single wheel bogie engine with tender. 
One noticeable feature is the Belpaire fire-box. The 
boiler and fire-box shell plates are of Siemens-Martin 


steel, and the inside fire-box of copper, the 
usual deflector plate and _fire-box arch being 
used. Piston valves are used, below the cylin- 
ders. By this means, it is believed, the wear on 


the link motion is reduced to the minimum, with a re- 
duction in fuel consumption also. The intermediate side 
buffers ordinarily used between engine and tender haye 
been dispensed with, and their places are taken by a 
large central spring resting in two castings, one on the 
engine and the other on the tender. This central buffer 
arrangement is found to effectually prevent any loose or 





Distance between, over coupled wheels........... 4 ft. 2 in. 
Front of frame to center of bogie.............. 5 ft. 3% in. 
Center of bogie to center of driving axle...... 10 ft. 3% in. 
Center to center of bogie wheels................ 5 ft. 9 in. 
Center to center of driving and trailing.......... 9 ft. 9 in. 
TROCGE Wee Oc cdee cance a scaee de moe a2 ft. 32 in. 
‘Total wheel base, engine and tender............. 45 ft. 5 in. 
"ROGGE Tengel OOF WURGIG ics coe set eceeys 54 ft. 9 in. 
a acl or dics a dat aiera ahs Winn a Sea ade de LR aloe) eben @raera Steel 
Boiler, diameter of barrel outside................ 4 ft. 3 in. 
Po ee ae ee ee ee 11 ft. 2 in. 
Boiler, height of center line from rail............ 8 ft. 2 in. 
Boiler, barrel plates, 9-16 in., smoke-box tube plate 1 in. 
thick. 
BUGUHY TRCHUREG) oo. 362s Se ances caenas: 200 Ibs. per sq. in. 
Tubes, copper....1% in. diam., O. S., 10 and 12 B. W. G. 200 
Length between tube plates................ 11 ft. 7% in. 
Te ee cs cee was 1 in. thick; below tubes 5 in. thick 
Inside back plate...... % in. thick, crown and side, 9-16 in. 


Saddle plate, 5¢ in., back plate 17-82 in.; crown and side 
plate, 9-16 in. 
lire-box, copper, length at bottom, inside....7 ft. 3 9-16 in. 





P'ive-DON; COMMER, WHE. o i dene dcci savages canwisnans 3 ft. 6 in. 
Iire-box, copper, mean depth.................06. 5 ft. 8% in. 
“irebox, copper, top of box to inside of shell....1 ft. 5% in. 
lire-box shell, Belpaire, steel, width at bottom outside, 
: sc. t im. 
Fire-box, length at bottom outside...................... 8 ft. 
Heating surface— 
SUNN as ai 58 ah t's cen ah sen al eg ea ec ore hed 1,062 sq. ft. 
Iiiq civic MICU per ew ace race Perrier eres Cane Meer eer 132 sq. ft. 
MOEN 8 cic mien Ral aa ee wee aalhis a peice a aaa 1,194 sq. ft 
CE RIOR a. co 5 wis sc ee odie wigiisieras «wit ws 2:05 ee 
Ratio of grate area to heating surface...............-. 48.1 
Smallest diameter of chimney................--e00- 14 in. 
‘Pender. Giameter of Wheels. 2... os 6c we wccc ce ws 4 ft. 3 in. 
NE 6 eee ce cde aen dnee ed awaven geen 13 ft. 
"POUGGE, . CRRMGICY - O8 URN ae soe ces ce scene 4,000 gallons 
OR CE CN ik ok 6 65h a or REO Ree ee eee 5 tons 
Tons. Cwts. 
Weight of engine, bogie wheels. ................06. 16 6 
Weight of engine, driving wheels................. 18 7 
Weight of engine, trailing wheels................. 12 12 
47 5 
TE OER: OF CIE sin cn tcene dete tcetencaseerennaaes 42 5 
Total weight of engine and tender............ 89 10 
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Copper Tubes.—To be solid drawn. One per cent. to be 
tested as follows: Expanding: The diameter to stand en- 
larging 20 per cent. Flanging: The diameter to stand en- 
larging 30 per cent. Flattening: Pieces to stand being ham- 
mered flat and bent over double until the surfaces touch. 
Two per cent. to be tested to 500 Ibs. per sq. in. with water. 
= more than 1 per cent. of impurities. Annealed at ends 
only. 

Engine and Tender Laminated Springs.—To be made of 
spring steel manufactured from Swedish iron. Each spring 
to be scragged six times, each time one inch beyond loaded 
line of camber without showing any permanent set what- 
ever. Buckles of Lowmoor, or best Yorkshire iron. 

Spiral Springs.—To be made of spring steel manufactured 
from Swedish iron. Ends to be ground off exactly square 
with center line. To be tested by being pressed until solid 
six times without showing any permanent set whatever. 

Wheels.—All wheels of Siemen’s open-hearth steel, to be 
annealed 14 days. One wheel in every twenty-five to be 
tested to destruction by being raised in a running position 
and allowed to fall upon a solid foundation from heights 
commencing at 10 feet, and continuing by advancing 5 feet 
each drop. Should any wheel break at ejther 10 or 15 feet 
and develop fractures which give indications of unsuitable 
material or other defect, the lot from which the test wheel 
was taken will be rejected. ‘Tensile test: Twenty-eight tons 
per sq. in. with 27 ver cent., to 30 tons with 24 per cent. 
elongation in 2 in. Bending test: A piece cast on spoke or 
rim, 1 in. sq. must stand being bent cold to a right angle 
round a bar 38 in. diameter without fracture. 

General Stecl Castings.—Of Siemens open-hearth steel. To 
be well annealed. One casting of every class to be tested 
to destruction in any way considered necessary. Tensile 
test: Thirty tons per sq. in., with 17 per cent. elongation to 
53 tons per sq. in., with 15 per cent. elongation in 2 in. 

Ntecl Forgings——Of Siemens open-hearth steel, soundly 
forged, and free from any defects. To be well annealed. 
From one in twenty-five a test piece to be taken, which must 
stand 43 tons per sq. in. with 22 per cent. elongation, to 45 
tons per sq. in. with 20 per cent. elongation in 2 in. 

Tests for Lowmoor and Other Yorkshire [ron.— 





Tensile Bion- 

strain gation 
per sq. in. in 10 in. 
Tons. Per cent. 
Sars and rods, not less than.............. 22 25 
Channel, angle, T. & H. iron, not less than. 22 2% 
Plates with the grain, not less than........ 22 16 
Plates across the grain, not less than.... 20 12 
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Great Central Railway Single-Wheel Bogie Locomotive—Various Sections and Elevations. 


jerky motion between the engine and tender. It also re- 
duces flange friction, and prevents feed water connec- 
tions from being strained, and leaking. 

The engine is fitted with the automatic vacuum brake, 
Messrs. Gresham & Craven’s steam sanding apparatus 
at front and back of driving wheels; injectors, steam 
blower valves, and train heating apparatus. The cylin- 
ders are lubricated by Wakefield’s double sight-feed lubri- 
cator leading to the steam chests, and two cup lubricators 
in front of the smoke-box leading to each cylinder. 

The engine is carried on laminated springs under bogie 
and trailing wheels, and Timmis double seetion springs, 
fitted with Messrs. Spencer Moulton & Co.’s assistant 
bearing springs, under driving wheels. Following are a 
few particulars of the weights, dimensions, etc., of the 
engine: 


Cylinders: GiamGter 5.26/31 ies Weare Site ee ideas 19% in. 
BISCO, MELON OR cen gd sie cr ciace's ot wea g ar aaieaaee wdens 26 in. 
Diameter Of PistON-rodsi «os vs. <o. eccrine ess cows e we 3 in. 
Center to center of cylinders...........ccccesccccees 25% in. 
Center to center of valve spindles. ..............0:2005 12 in. 
Crank pins, connecting-rod diameter.............. 8144x414 in. 
Coupling-rod pins, diameter............ 4 in. x 4% in., out 
WIG Mrer sar cerer cress aio) dete ciecete) Su ceraisia aise ets Cast steel centers 
DIERVAMEE GUMINCERT 3. sere ss tiers ob arein'a ao eoceeone eeeres 7 ft. 9 in. 
PLANE CUAMIOLOR 0s 6 ai.5 a 5cie-sie autiel gersrere meiseerars 4 ft. 6 in. 
DOGICy NAMICURE 5. 9.606 6008 «ct onciy Ten onicles Se wasn ns 3 ft. 6 in. 
MIRREN ons eae at caret cv. 613! tien. cnet Searera eats 5% in. wide x 3 in. 
AMER ot erascrsn secs Si eeys Gyo, Na 55h dhs, cree are Glee ass Steel 
Weel fit; bogie. 5 5.6. ¢.c-60% 4.50 ces 6% in. diam. x 6 3-16 in. 
Wheel tts Qrivintr oo 6 ise e eee 8% in. diam. x 7 3-16 in. 
Wheel fit, trailing ....0.6..0 066 < 8 in. diam. x 7 3-16 in. 
Journals, DOME... 6 6.0 ccc owe cw cnee 5% in. diam. x 9 in. 
AOUBIGIM CURRIN o5 ov. 5 ccd wcae caene ance: 8 in. diam. x 9 in. 
Journals, GRIER ale ou, cer. cele oes aiare wrate ee 7 in. diam. x 9 in. 
Center to center of journals, bogie............ 3 ft. 8% in. 
Center to center of journals, driving.......... 3 ft. 11% in. 
Center to center of journals, trailing.......... 3 ft. 10% in. 
BSG cs crcie oi te.o a (al cic erst ark oe ae Soe SPS Steel 
WCRMOND oie cig Mocs o soe oa ee ie cata te oe aieieiareicreta 11-16 in 
Distance between, at cylinders.............0ceeeeeeee 





*Probably the reader will remember in reading this that 
the ton_used is 2,240 lbs., and that the ewt. is 112 Ibs. 

Mr. Harry Pollitt has resigned from the service of the 
road since this was written. 


SPECIFICATIONS. 

Quotations from the specifications for the various ma- 
terials are given below: 

Locomotive Crank Axcles.—To be of Siemens open-hearth 
steel, extra quality, and to be well annealed after crank 
pins have been roughly turned. ‘Tensile strain, 28 tons per 
square inch, with 385 per cent. elongation, to 30 tons per 
square inch with 82 per cent. elongation. Bending test: A 
bar 1144 in. square and 8 in. long, with corners rounded to 
1-16 in. radius, cut from the throw, either lengthwise or 
crosswise, to stand being doubled cold without fracture. Any 
axle failing before having run 150,000 miles to be replaced 
at expense of makers. 

Engine and Tender, Straight Aales.—To be of Siemens 
open-hearth steel, extra quality, and to be well annealed. 
One axle in every twenty-five tested to destruction. Drop 
test: Five blows from a weight of. 2,000 Ibs., falling 25 ft. 
upon the axle, which shall be placed upon bearings 3 ft. 6 in. 
apart, and turned after each blow, the test to be continued 
until the axle breaks. Tensile test: 32 tons per square 
inch, with from 32 to 35 per cent. elongation in two inches. 
Any axle failing before having run 200,000 miles to be 
replaced at the expense of makers. 

Engine and Tender Tires.—To be of Siemens open-hearth 
steel, extra quality. One tire in 50 tested to destruction. 
Drop test: A weight of one ton falling from a height of 15, 
20, 25 and 30 feet successively, until a compression of 2 in. 
per foot, inside diameter, is reached, or, if desirable, the 
same result may be obtained by hydraulic pressure ; the com- 
pression to be continued until the tire is doubled up, or 
broken. ‘Tensile test: Forty-eight tons per square in., with 
20 per cent. elongation, to 45 tons per square inch, with 2% 
per cent. elongation in two inches. Any tire failing before 
having run twelve months to be replaced at the expense of 
makers. 

Boiler and Fire-boxr Shell Plates.—Of Siemens open-hearth 
steel. Tests taken from each plate. Tensile test: Length- 
wise and crosswise, 27 to 32 tons per square inch, with 20 
per cent. elongation in 10 in. A piece taken from each plate 
to stand being bent cold to a curve, the inner radius of 
which is equal to 1% times the thickness of the plate. 

Engine and Tender Frame-Plates.——TYo be of Siemens open- 
hearth steel. Tests taken from each plate. Same tests as for 
boiler plates. 

General Plates.—To be of mild steel. Tensile test: 
Twenty-six tons per sq. in., with 20 per cent. elongation, to 
30 tons per sq. in., with 17 per cent. elongation in 10 in. 

Copper Plates.—A strip must bear being doubled cold with- 
out showing any sign of fracture, and the plates to stand 
flanging without showing any defects whatever. Tests taken 
from each plate. 

Copper Bars.—To be of best soft-rolled copper. A piece 
of each bar to stand being doubled cold until the surfaces 
touch without showing any sign of fracture. 


Prior to leaving the makers’ works the material to be in- 
spected and tested by the locomotive engineer, or his deputy, 
and failing satisfactory results being obtained either at that 
er any subsequent stage, machining, ete., they will be re- 
jected. The cost of all tests to be borne by the makers, 
including both cost of material and preparation of same 
for testing. 





Brakes for Street Cars. 


The New York State Board of Railroad Commissioners 
has issued a report, of its test of automatic brakes for 
street cars. The Board says: 

“While nothing has been brought forth that will revo- 
lutionize the manner of stopping a car, the opportunity 
is afforded to present facts showing what the best ap- 
pliances known to-day can do in the matter of stopping 
a car quickly. While these results are very satisfactory, 
there is still room for much improvement. . . . The 
Board has the satisfaction of knowing that it has done 
all in its power to bring about the adoption of better 
brakes than those now used by the majority of roads in 
this State, and thus reduce the number of accidents. .. . 

“The Board gives the several brakes the following 
final standing in the order of their respective merit. The 
Electric Selector and Signal Company, the Peckham 
Motor, Truck and Wheel Company, the Sterling Supply 
and Manufacturing Company, the G. P. Magann Air 
Brake Company, M. H. Vogel, the Devlin Street Car 
Brake Company, the J. G. Brill Company, the Sauvage 
Street Car Brake Company, the Standard Air Brake 
Company, the Christensen Engineering Company, the 
General Electric Company, J. E. Reyburn, the Columbia 
Car Light and Brake Company, Price, Darling & Co., 
the Safety Appliance Company, Bach & Schlegal. 

“Tt is not the intention of the Board to recommend any 
particular brake for any class of service, leaving the 
selection to the judgment of the railroad officers them- 
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selves. The Board, will, of course, exercise fully its 
power under the law to require of the companies the use 
of sufficient and safe equipment for the public service. 
After a careful consideration of the whole subject of 
brakes for electric cars, the Board has determined that, 
except in special cases where the liability of accident is 
very remote, the ordinary single chain and spindle hand 
brakes, now generally used, should be replaced by brakes 
made by one of the following manufacturers, or any 
other which, in the judgment of the Board, is hereafter 
shown to be equally efficient. Air brakes—the G. P. Ma- 
gann Air Brake Company, the Standard Air Brake Com- 
pany, the Christensen Engineering Company, J. E. Rey- 
burn Electric Brakes—the Electric Selector and Signal 
Company, the General Electric Company; friction brakes 

the Peckham Motor Truck and Wheel Company, the 
J. G. Brill Company; hand-power brakes—the Sterling 
Supply and Manufacturing Company, M. H. Vogel, the 
Sauvage Street Car Brake Company.” 


The Railway Transportation Association. 





The summer meeting of the Railway Transportation 
Association was held at Detroit, July 18. The report of 
the Executive Committee shows a membership of ap- 
proximately fifty per cent. of the mileage and fifty per 
cent. of the rolling stock equipment on the North Ameri- 
can Continent. Reports were received from all of the 
committees of the association. The Committee on Gen- 
eral Transportation Topics, discussing the question of 
“Responsibility for Transfer of Freight” reported that 
two opposite methods are in use in the United States. 
In one section, covered by a circle of about three hundred 
miles radius described from a point in the neighborhood 
of Cedar Rapids, Iowa, the rule prevails of transfer 
being made by the receiving line, while in the rest of the 
United States the opposite practice prevails, namely, 
transfers being made by the delivering line. While there 
may be a few exceptions to the geographical limitation 
of the question as indicated, this outline of the situation 
is in the main approximately accurate. 

The Committee on Interchange and Distribution, in 
considering the subject of ‘Responsibility for Switched 
Cars,” reported the belief that it would be advantageous 
for the roads to adopt rules for general practice wherein 
responsibility for switched cars will be defined, and pro- 
viding for the return of cars to the delivering road; such 
rules to be subject to necessary local modifications at 
certain points and by agreement between roads at the 
larger terminals. Recommendations, embodying regu- 
lations, were considered and referred back to the com- 
mittee, with authority to present the same to the Ameri- 
ean Railway Association. This committee has also been 
investigating the utility of card way bills (so-called) in 
other words, “Car tickets.” After discussing the report 
which was submitted on this subject, it was returned to 
the committee for further consideration and recommend- 
ation. On the subject of Interchange of Equipment, cer- 
tain suggestions were made relative to the placing of 
orders with connecting lines for equipment. These were 
approved and returned to the committee with directions 
to draft a blank which could be applied universally to 
the placing of orders for equipment with connecting 
lines. The importance of loading freight cars to their 
full capacity was duly recognized by a report from the 
committee on that subject. The committee was directed 
to investigate further. 

Officers elected for ensuing year are: FE. E. Higbie 
(Cent. of N. J.), president; A. J. Davidson (St. L. & S. 
I’.), Vice-President; G. P. Conard, 24 Park Place, New 
York, Secretary. Members of the Executive Committee 
till 19038:—M. J. C. Wrenne (N. C. & St. L.); BE. W. 
Farnham (Burlington). Cincinnati was selected as the 
place for the winter meeting, which will be held in Janu- 
ary, 1901. 


Do Rails Deteriorate? 


It is just over four years since the British Board of 
Trade appointed a committee to inquire into the loss of 
strength in steel rails through use. In March, this year. 
the committee completed its work, and signed its report, 
which has now been issued in the form of a blue book. 
Data were collected by the committee from home and for- 
eign railroads and experiments were undertaken to en- 
able them to recommend steps to be taken to prevent the 
risk of accidents from the loss of strength. Voluminous 
evidence Was given by experts, and this was critically re- 
ported upon by chemical and mechanical authorities on 
the committee from those two points of view. The chem- 
ical evidence was reported upon by Sir W. Roberts- 
Austen and Dr. Thorpe, and they reached the following 
conclusions : 

(a) The evidence before the committee indicates what 
the limiting proportions of carbon, sulphur, phosphorus, 
manganese, and silicon should be. As regards the influ- 
ence of phosphorus, it is ‘pointed out that, in a broad 
sense, brittleness of steel does not depend on the total 
amount of phosphorus present, as that element may exist 
in steel in at least two different forms, one of which is 


comparatively innecuous; (b) it is very important that 


all who are responsible for the manufacture or use of 
steel rails should realize that steel is not the homogeneous 
mass it is often supposed to be, but possesses a complex 
structure. The nature of this structure will vary greatly 
with the mechanical and thermal treatment to ‘which 
the metal has been subjected. The durability of the rail 
depends in no small measure on its structure, which may, 
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if the specimens of steel have been suitably prepared, be 
revealed by the microscope. The peculiar structure of the 
St. Neots rail, for instance, can be exactly imitated. 

The mechanical evidence was reported upon by Pro- 
fessor Unwin, Sir Benjamin Baker, and Professor Alex- 
ander Kennedy. ‘Their conclusions are as follows: (a) 
The preponderance of fractures near the ends of rails 
seems to show that the greater straining action due to 
discontinuity at the joint is a contributing cause of frac- 
ture; and this can be remedied by adopting rails of suf- 
ficient strength with webs of ample thickness and secure 
types of fastening, and by care that no looseness arises in 
service. (b) The fact that worn rails are improved in 
strength and ductility by annealing proves that part of 
the deterioration of rails in service is of the nature of 
what is sometimes termed “fatigue.” (c) It appears cer- 
tain that in some cases fractures of rails have been due 
to fissures formed during service. How far the minute 
transverse fissures, very often noticed in the running sur- 
face of old rails, give rise to these larger induced flaws 
reauires further investigation. It is not likely that they 
usually spread into the substance of the rail, because 
they are common in old rails, and fractures would be more 
frequent than they are if that were the case. Also, the 
evidence as to the existence of visible flaws or defects in 
the fractured surface of rails is very conflicting. In some 
cases, undoubtedly, the combined effects of the weakening 
of a rail by wear and corrosion, possibly also increased 
straining action from defective packing of sleepers, and 
the presence of a flaw or fissure of not inconsiderable 
size have led to fracture of the rail. That such defects 
appear most commonly in the head of the rail is evidence 
to a certain extent that they are induced by the hammer 
hardening of the top surface. (d) It is very desirable 
that the mechanical tests to which rails are subjected 
should be, as far as possible, standardized in connection 
with (1) the weight; (2) the section; and (3) the chem- 
ical composition of the rail. With these conclusions the 
committee agree, and as regards chemical composition 
they do not think it desirable to insist upon too high a 
proportion of carbon, manganese, or silicon in the steel, 
having regard to the ordinary contingencies of manufac- 
ture, and the greater susceptibility of high carbon steel 
to thermal influences. 


Acetylene for Railroad Lighting. 


Those who attended the recent mechanical conventions 
at Saratoga will remember the displays of car lighting 
apparatus, and it is quite evident that a number of people 
are working on systems for lighting cars by electricity and 
by acetylene gas. Most mechanical men are now pretty 
familiar with electric lighting apparatus, but the prop- 
erties of acetylene gas are not so generally known and 
therefore we make liberal extracts from a paper by Mr. 
A. Lipschultz, of the Great Northern Ry. This paper 
was read before the Civil Engineers’ Society of St. Paul, 
and published in the Journal of the Association of En- 
gineering Societies for June. 

The fear of acetylene as a poisonous gas was dispelled 
several years ago, as it has been conclusively shown by 
very .extensive experiments that its toxic qualities are 
less than those of coal gas. ‘There has been a universal 
belief that this gas attacks metals, and especially copper 
and forms with them explosible combinations. . . . 
In the summer of 1895 the Pintsch Gas Company made 
the following experiments, in order to throw light on this 
vexed question: It filled several steel tanks with acetylene 
at a pressure of 150 Ibs. per sq. in., and placed in these 
tanks numerous articles made of nickel, brass and cop- 
per, and exposed these tanks on the. roof of a building 
during nearly an entire year to the extreme heat of the 
summer and the severe cold of the winter. After open- 
ing these vessels it was found that none of the metals 
had been attacked by pure acetylene gas, and that even 
in some tanks where unpurified gas had been stored only 
oxidation had taken place. In no case was it possible, 
by either pressure, or hammering or heating, or a com- 
bination of these methods, to produce explosion. . . . 
Acetylene gas not compressed can not be exploded by 
shock, heat or concussion. . . . - Acetylene, like 
every other combustible gas, forms, with air, an explosive 
mixture, and a room or building containing an acetylene 
gas generator must be well ventilated, in order to allow 
for a proper exit of gas leaking from the generator. 

No repairs, requiring soldering or heat, should 
be attempted at an acetylene gas generator until all 
traces of gas have been expelled from the apparatus. 
Non-observance of the two rules just stated has been 
the cause of nearly all acetylene gas explosions in prac- 
tice. 

When carbide is placed in contact with water, gas is 
immediately generated. The different ways in which 
these two substances may be brought together have 
given rise to an apparently countless number of gener- 
ators, all of which, however, may be classified under 
three different methods of generating this gas, namely: 

1. Water drips or flows to the carbide. 

2. Water rises to the carbide from below. 

3. Carbide is dropped or thrown into a large body of 
water. 

The generators of the first system are mostly used for 
small experimental and portable apparatus, such as head- 
lights and bicycle lamps. The high temperature of gen- 
eration incident to bringing a comparatively large quan- 
tity of carbide together with a small quantity of water 
results in the product of a heated, and therefore impure, 
gas, for which reason such apparatus is unsuitable for 


any large installation. In another construction of this 
type of generator water flows through a pipe onto the 
carbide, which is stored in a receptacle, which in its turn 
is connected with a gasometer. When gas is generated 
the bell in the gasometer rises, and when in its highest 
position closes a valve in the water pipe, thus stopping 
further generation of gas. Still another form of gen- 
erator has a closed carbide receptacle immersed in a tank 
of water, and a water-supply pipe leading from the 
carbide receptacle into the tank. Water pours in through 
this pipe and onto the carbide, until the pressure of the 
gas rises sufficiently to drive back or hold back the water 
in the supply pipe. This type of generator has, besides 
the above-mentioned defects, the disadvantage that, in 
the absence of an especially large gasometer, the genera- 
tion of gas, after the water supply is cut off, may raise 
the pressure in the pipes and generator to a dangerous 
degree. In the generator mentioned, sticking of the water 
valve or failure of the levers or other means for opening 
this valve may also result in a dangerous rise of pressure. 

Generators of the second system are constructed on the 
following principle: In a tank filled with water is inserted 
a bell, free to move up and down on guides. he carbide 
receptacle is hung inside of the bell, and when the bell is 
in its lowest position, water flows through holes or sieves 
in the bottom of the carbide receiver. Gas is instantly 
generated, and its pressure raises the bell, and with it 
the carbide receiver, thus lifting the carbide supply away 
from the water and stopping further generation. There 
are in use numerous modifications of this method of 
which one may be mentioned in which the carbide remains 
stationary, while the water surface is acted upon by the 
gas pressure, alternately rising to and receding from the 
carbide, according to the demands of the machine. This 
entire class of generators is open to the same objection 
as the class first considered. They also continued to gen- 
erate gas when water is removed from the carbide. 

The third class of generators operates by throwing or 
dropping a small charge of carbide into a closed tank 
filled with water. The gas thus generated bubbles 
through the water, and is led to a gasometer which is 
large enough to accommodate the amount of gas which 
the small charge produces. The charge introduced in the 
generator falls on a grating, and, being surrounded by a 
large mass of water on all sides, generation takes place 
with but little rise in temperature. The gas, by rising 
in bubbles to the surface of the water, is washed, and 
contains only traces of ammonia. With gas produced by 
this class of generators it is impossible to stop 
up pipes and burners, as the ammonia and 
other tar-forming ingredients have been washed 
out of the gas by its upward passage through 
the water. . . . . . Such’ testimony has been 
corroborated by other disinterested parties in this coun- 
try and Europe to such a degree as to make it advisable 
to consider for use in our plans only apparatus con- 
structed on the third principle—namely, that by which 
small charges of carbide are introduced by hand or auto- 
matically into a large body of water. It is fully realized 
that a large amount of capital is invested in the manu- 
facture of apparatus of the first and second systems, and 
the abandonment of these classes of generators will there- 
fore be made unwillingly and slowly; but the future be- 
longs, without doubt, solely to the generators of the 
third system. 

As the charging and cleaning of generators are the 
only items of expense for labor connected with an acety- 
lene gas installation, it becomes of importance that, with 
automatic machines, such as are used in smaller installa- 
tions, a rather large machine be used. For instance, in 
a plant requiring 50 lights for three hours daily the con- 
sumption of gas would be approximately 90 cu. ft. per 
day, necessitating a generator capable of holding 18 Ibs. 
of carbide. As there is generally, in a passenger station 
or freight depot, a man to be found whose duties will per- 
mit him to spend an hour in charging and cleaning the 
machine, it will be seen at once that a generator hold- 
ing, for instance, 54 Ibs. of carbide would require atten- 
tion only about twice a week for a couple of hours, and 
such attention can be given without seriously interfering 
with the attendant’s other duties. The limit in size for 
an automatic machine is reached in a generator capable 
of holding a charge of 100 Ibs. of carbide. This would 
supply practically 150 lights for 3 hours. When an in- 
stallation requires more than 200 lights it would appear 
best to use a machine charged by hand, and employ an 
attendant for the sole purpose of taking care of the 
plant. ee 

There is at present in the market no generator which 
delivers a thoroughly dry gas, and it becomes therefore 
of the utmost importance, in piping for acetylene, to fol- 
low out the rule that all pipes must dip from the burner 
back to the generator, in order to free themselves from 
moisture and condensation, which otherwise will surely 
freeze up in the pipes and prevent the gas from reaching 
the burners. It is self-evident that the generator room 
must be kept moderately warm all the year round, in 
order to prevent the water in the generator from freezing. 
There is no danger from the proximity of a stove or 
heater. ‘The charging and cleaning of the generator is 
to be done by daylight, and no artificial light must be 
permitted in the generator room when the machine is 
open, as, for instance, in charging. 

A burner consuming 1 cu. ft. of acetylene gas per 
hour will yield from 45 to 50 ¢ p., whereby it will be 
understood that the piping for acetylene can be of much 
smaller size than for coal gas. It is, however, not ad- 
visable to use a smaller size than 3¢-in. pipe. Common 
burner cocks, such as are used for ordinary illuminating 
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gas, answer very well. With reference to burners, it 
must be stated that good burners are still very expensive. 
“heap burners are an everlasting source of trouble, and 
necessitate constant renewals. The only burner which 
has been found to work satisfactorily with acetylene gas 
is constructed on the following principle: The gas, before 
issuing from the burner, is divided into two tiny streams, 
so diverted as to form between them an angle of about 
40°. These streams impinge on each other, flatten out 
and form the flame, which is here not in direct contact 
with the burner, and thus an accumulation of carbon at 
the burner and a stopping up of the gas-hole is prevented. 
All-lava burners are preferable to metallic burners with 
lava tips, although, if proper care is taken when apply- 
ing the latter, good service can be had from them also. 
While we have burners under observation which, after 
two years’ service, are still in good condition, it is not 
safe to figure the life of an average burner as more than 
one year. They should be tested before applying, for 
capacity as well as for efficiency, as it is not an uncom- 
mon occurrence to find in a gross of burners 10 per cent. 
unfit for use... . 

The Great Northern Railway has at Hamline a freight 
transfer house, which corsists of a warehouse about 800 
ft. long, having loading platforms at each side for the 
entire length of the building. ‘The offices are located at 
one end of the structure. ‘'Fhere are altogether about 
100 burners, of which 26 are in the office, while the rest 
of them are grouped in three rows; one row being in 
the center of the freight house, and the other two rows 
on the platforms. ‘The generator is installed in a small 
building ahout 20 ft. distant, which also serves as a 
dinner room for the men. The office lights burn all night, 
while the lights in the freight house and platforms are 
needed for about four hours daily in the winter. The 
generator is a 100-lb. carbide machine, and is charged 
every other day. The cost per lamp hour (22 «© jy.) 
varies from 0.55 cent. to 0.65 cent, according to the 
amount of gas used. This includes attendance, deprecia- 
tion and renewais. The light furnished by 
the acetylene plant has reduced the cost per ton of freight 
handled, and no other system of lighting could be in- 
stalled at that place which would rival it in economy. 
We have now a number of passenger stations and freight 
depots equipped with acetylene plants in operation, and 
several others under construction, ranging from 20 to 60 
lights each, and in no case has an acetylene plant been 
decided upon except where, by its smaller operating cost, 
its independence of rented sources of light and its fine 
illuminating qualities, it has shown itself to be superior 
io other systems of lighting. 

Acetvlene in train lighting is by no means a new- 
comer. It has keen in use for the last six years in 
Eneland, Germany and France, in connection with sev- 
eral different systems. The standard system of lighting 
trains of the Prussian Siate railroads, and also of some 
of the largest railroads of England and France, consists 
of carrying in gas tanks under coaches a mixture of 
Pintsch gas and acetylene compressed to 10 atmospheres, 
or about 150 Ibs. The exper.ments of the Pintsch Gas 
Company showed that the illuminating power of its gas 
was doubled when mixed with 2O per cent. of acety- 
lene. The fact was also established that an explosion 
will not e6cecur when a tank containing this mixture, com- 
pressed to 150 Ibs., is heated to the dissociating point of 
pure acetylene. Acetylene, when stored under a pressure 
of not more than 30 Ibs., cannot produce a dangerous ex- 
plosion when heated to the dissociating point, and the 
system of lighting suburban tvains having short runs 
with pure acetylene carried in tanks under cars at 380 Ibs. 
pressure has been in successful operation for several 
years, 

This system of low-pressure storage is, however, inade- 
quate for long-distance trains, and in order to use acety- 
lene stored at the same pressure as in the system of the 
Pintsch Gas Company, this latter company made tests 
with acetylene stored under 150 lbs. pressure; first in a 
tank having riveted seams, and then in its own standard 
tauk which has riveted and soft-soldered seams. When 
the tank with riveted seams was heated to the dissociat- 
ing point, or about 1432° F., an explosion took place 
which demolished the tank. In the second test with its 
own tank, having soft-soldered seams, the solder com- 
menced to melt temperature of about 380° F. 
was reached, thereby springing a leak by which the gas 
burning out without any injury 
tank. It concluded — that 
acetylene under 150 Ibs. pressure stored in such a tank 
could be carried safely even in case of an accident by 
which the car might be overturned and the wreck catch 
fire. As already mentioned, there are no means of ex- 
ploding a tank filled with acetylene gas at high pressure 
except by heating it to or above a temperature of 1432° 
I’., as neither shock nor concussion will produce an explo- 
SIOh. 

There appeared, however, another reason why the use 
of acetylene under higher pressure than 30 Ibs. was finally 
abandoned by the Pintsch Gas Company, and its system 
retained by which a mixture of Pintsch gas and 20 pet 
cent. acetylene is used compressed to 150 Ibs. It is 
well known that from the gas tank under a coach a ¥%-in. 
pipe leads to the reducing valve, in which the gas pres: 
sure is reduced to about 2 in. of water. From the other 
side of the reducing valve starts the main car pipe by 
Which the lamps in the car are fed. This main gas pipe 


when a 


quietly 
was therefore 


escaped, 
to the 


contains, therefore, gas under a pressure of only a frac- 
tion of a pound, and no heat applied to this pipe will 
cause an explosion. It is different, however, with the 
high-pressure pipe leading from the gas tank to the re- 
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ducing valve. If this pipe were heated at a point about 
4+ ft. away from the tank, and in such a way that the 
heat could not reach the tank and melt its seams, it was 
found that when the dissociating temperature of acety- 
lene (1482° F.) was reached an explosion took place, 
which also destroyed the tank. In order to overcome 
this objection we employ in our system tanks with soft- 
soldered seams and high-pressure pipes of a material 
that will melt at a temperature of about 400° F.; that is, 
1,000° below the danger point for acetylene. These pipes 
are tested with 600 Ibs. pressure, and, in connection with 
the soft-soldered seam tanks, render an explosion impos- 
sibie. Such a tank and pipe, filled with 150 Ibs. of 
acetylene, were tested, and neither the heating of the 
pipe at any particular point nor the heating of the tank 
in a fire of wood saturated with kerosene oil could pro- 
duce anything more than a leak by which the gas burned 
out without damage to the tank. There is also a safety 
valve by which the gas escapes when a derailed car turns 
over on its side. 

So far, only those systems of acetylene train lighting 
have been mentioned in which there is a stationary gener- 
ating plant, from which the gas, properly generated, 
cooled and purified, is supplied by a pipe line to the coach 
yard and thence to the tanks under the coaches. The 
.dea of generating the gas on the train, or on each car 
proper has, after numerous failures, been given up in 
iwarope and Canada, and on some railroads in the United 
States. 

The following different manners of generating gas on 
che train, all of which have been tried without success, 
are mentioned : 

First.—Lighting a train by placing in the baggage car 
a generator of sufficient capacity to light the entire train. 

Second.—Lighting a train by a generator placed in each 
car, and having tanks under the car in which the gas is 
stored under pressure from the gas bell, or other contriv- 
ance, when being generated. 

Third.—Lighting a train by a generator placed in each 
car and using the gas generated directly for lighting with- 
out storage. The generator of this class and that of class 
2 is either stationary and charged in the cars, or it is re- 
movable and is replaced when empty by another gen- 
erator which has previously been filled at a charging 
station. 

Fourth.—Lighting a train by means of generator 
lamps, whereby each lamp, similar in operation to the 
well-known bicycle lamp, generates its own gas. The 
reason for the failure of all these systems, which gen- 
crate the gas on the train, bas already been given. 

With generators placed in Coaches it is impossible to 
obtain a dry and purified gas, and, while such devices may 
Le made to work for a short time, stopped-up pipes, 
stopped-up burners and ultimate failures of the lights 
always come sooner or later. Such failure has some- 
times been accompanied by accidents, due to the fact that 
when the lights are turned off, or when the water supply 
is cut off from the generator, the generation of gas is 
not stopped, and thereby the gas inclosed in the gen- 
erator or pipes is subjected to a pressure which may 
wreck the generator. It is also evident that the charging 
of a generator on a car is obnoxious on account of the 
smell, and this operation becomes dangerous when made 
necessary by an artificial light; while with the storage 
tank system gas under 150 Ibs. pressure is filled in tanks 
under coaches with all lamps burning. 

Systems which employ exchangeable generators are yet 
more obnoxious, as some gas always escapes when the 
change is being made and a liability of loose and leaky 
joints is introduced, while the joints of the stationary 
car generator are made permanent. This system is, 
further, a costly one, requiring more men and a greater 
number of generators than a system using stationary car 
generators. 

If all these generators have been unsuccessful primar- 
ily on account of the quality of the gas generated, very 


little need be said regarding generator lamps, which 
usually make a gas of the most vicious kind. Regard- 


ing their efticiency, it is to be doubted whether the gas 
made in such lamps possesses 60 per cent. of the illumin- 
ating power of gas properly generated and dried. It is 


_only with systems which carry their gas supply in tanks 


with them that the train personnel has absolutely no 
other duties in connection with the train lighting except 
that of lighting and turning off the lamps. In all four 
of the systems mentioned as making their gas supply on 
the train, reliance must be placed on the proper at- 
tendance of the train personnel for a satisfactory light- 
ing, and this in itself is a grave inconvenience. As far 
as economy and efficiency is concerned, none of those 
systems which make their gas on the train can compare 
with a system of carrying gas in storage tanks. 

The initial cost of equipping, say, ten trains, when 
compared with the system of carrying the gas in storage 
tanks, is for system 1 much smaller; but, as such a 
plant would fill nearly the entire baggage car, aside from 
all the other objections already mentioned, this system 
has in practice been very little used. For system 2 the 
initial cost would be higher, and for system 3, with the 
exchangeable generator, about equal, on account of having 
to provide at least two generators for each car. The ini- 
tial cost will be less for system 38 with stationary car 
generators and without storage tanks, and also for system 
4, employing generator lamps. 

Economy can be had only in the manufacture of 
acetylene in a central station plant where a gas of high 
candle power is produced. The entire plant can be run 
by one man, even if the plant has a daily capacity of 


10,000 ft., which is equivalent to more than 30,000 ft. of 


interested or incompetent persons. 
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Pintsch gas. A tank under a coach can be filled by un- 
skilled labor in from two to three minutes, and, after this 
operation is performed. only the lighting and turning off 
of the lamps remain to be done by the train personnel. 
Figures of cost for the different methods of lighting 
trains have so far not been given, and before entering on 
this subject it might be well to state here that it is neces- 
sary to regard with a critical eye all information regard- 
ing cost of lighting, which is only too often furnished by 
If this precaution is 
neglected some rather curious results will follow. 

In a paper published some eight months ago in the 
proceedings of a railroad club a statement is given re- 
garding the cost per light per hour for different lighting 
systems, according to which the lighting with storage 
batteries is the cheapest of all methods of lighting, not 
even excepting the lighting with oil, which appears to 
cost about three times more. Now, as the life of a 
storage battery is, at best, only three years, and generally 
in train service not more than two years, the depreciation 
of the batteries alone would amount, per candle power, 
to more than the entire cost stated. It is in fact one of 
the most expensive methods of lighting a train. 

In order to arrive at the true cost of a candle power 
per hour for any train light, it becomes necessary first to 
allow for the proper depreciation of the capital invested 
in stationary plants and train equipment; then to con- 
sider the expense for operating same, and finally to pro- 
vide for renewals and repairs. As all lamps in electric 
train lighting -have to be renewed several times in one 
year, and renewals of burners in gas lighting are also 
necessary, these expenses must appear in a comparative 
statement of cost. In fact, no item should arbitrarily be 
considered too insignificant to enter into the estimate of 
cost, as it might often materially change the final figure. 

To light a modern train electrically requires, roughly 
speaking, about 30 h. p., and yet a company manufactur- 
ing apparatus for train lighting states in its circular that 
the cost for power is so small as to deserve no considera- 
tion. Comparative statements of cost, if not made for 
the same locality and for approximately the same number 
of equipped trains, are misleading. It is easily seen that 
in the former case the difference in cost of supplies, in 
wages and in the total number of lamp hours per year 
prevents a true comparison, while in the latter case one 
railroad company having fifteen trains equipped and 
another company enly two, the cost of operation and 
maintenance per light will be materially affected. It 
therefore appears impossible to give the cost per candle 
power with any degree of accuracy, and figures procured 
from one particular case should not be set up as averages. 

In Chicago Pintsch gas is sold to customers at $5 per 
1,000 ft., delivered in the holder under the coach. An 
equal amount of acetylene gas, even when manufactured 
in a plant of smaller daily capacity than that of the 
Chicago Pintsch gas plant, can be placed, compressed to 
the same degree as Pintsch gas, into the holder of a 
coach at $10.50 per 1,000 ft. This price comprises all 
expenses, including 5 per cent. for depreciation of the 
plant and 6 per cent. interest on capital invested, with 
carbide at $68 per ton f. 0. b. at factory. Acetylene gas, 
compared with Pintsch gas, has an illuminating power of 
3 to 1; hence acetylene would be 30 per cent. cheaper 
than Pintsch gas. Aside from its lower price, there 
would be the advantage of having, with the same tanks 
and same pressure as used in the Pintsch system, a three 
times larger supply of gas on the car. Further, the 
much greater diffusive power of acetylene will give a su- 
perior illumination of a coach. 

Acetylene need not fear the competition of electricity 
in train lighting. Any system of electric train lighting 
costs more than any system of acetylene lighting. Blec- 
tric lighting is less reliable, and must therefore be in- 
stalled with an auxiliary system of lighting, such as oil 
or gas. Putting the same number of lights in a car, the 
sar lighted by acetylene is the better lighted of the two. 
The quality of the light given by acetylene is far superior 
and, if wanted, acetylene berth lights, acetylene entrance 
lights, acetylene cigar lighters and acetylene driven fans 
or any of the other attractions which are placed on 
a coach for advertising purposes, rather than for the ac- 
commodation of the traveling public, may be introduced. 


Foreign Railroad Notes. 


Two prominent English railroads, the Great Eastern 
und the Midland, have raised the free limit for baggage. 

Yach first class passenger will be allowed 150 Ibs. and 
each third class passenger 100 Ibs. The law allows a 
charge to be made for all above 120 Ibs. first class and 
60 Ibs. third class. On the Midland the charge for col- 
lecting baggage at residences, conveyance in advance and 
delivery to house at destination, is one shilling a package. 
The Great Northern has also announced more liberal 
baggage arrangements. 

There is a bill before the British Parliament in which 
it is proposed to compel the railroads of the United King- 
dom to carry a bicycle for each passenger (when he has 
one) and to provide facilities for bicycles on every train; 
the charge for any distance less than thirteen miles must 
not to be over six cents, for longer distances twelve cents; 
storage at destination not over four cents for the first 
48 hours and two cents a day thereafter. Herapath’s 
Journal publishes an editorial complaining of this new 
feature of Parliamentary pressure on the railroads, es- 
pecially of the low rate stipulated for long distances. 
That shows how circumstances alter cases. Most 
American railroad officers would be glad to get six cents 
on each bicycle carried. 
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At 32 Park Place, New York. 
EDITORIAL ANNOUNCEMENTS 


CONTRIBUTION S—Nubseribers and others will ma- 
terially assist us in making our news accurate and com- 
plete if they will send us carly information of events 
which take place under their observation, such as 
changes in railroad officers, organizations and changes 
of companics in their management, particulars as to 
the business of the letting, progress and completion of 
contracts: for new works or important improvements 
of old ones, experiments in the construction of roads 
and machinery and railroads, and suggestions as to 
its improvement. Discussion of subjects pertaining to 
ALL DEPARTMENTS of railroad business. by men prac- 
tically acquainted with them are especially desired. 
Officers will oblige us by forwarding early copies of 
notices of mectings, elections, appointments, and espe- 
cially annual reports, some notice of all of which will 
be published, 

LDV ERTISEMENTS—We wish it distinctly understood 
that we will entertain no proposition to publish any- 
thing in this journal for pay, EXCEPT IN THE ADVERTIS- 
ING COLUMNS. We give in our editorial columns ouR 
OWN opinions, and these only, and in our news columns 
present ouly such matter as we consider interesting 
and important to our readers. Those who wish to 
recommend their inventions, machinery, supplies, finan- 
cial schemes, ele, to our readers, can do so fully in our 
advertising columns, but it is useless to ask us to 
recommend them editorially cither for money or in con- 
sideration of advertising patronage. 


Our semi-annual Construction Supplement of new 


railroad and bridge work in the United States, Canada 
and Mexico accompanies this issue of the Railroad 
Gazette, and it is the largest ever issued by us—48 pages. 
This Construction Supplement contains a list of new 
railroads and also of extensions and important improve- 
ments of old lines either building or proposed. An evi- 
dence of the extent of railroad activity is shown in the 
fact that more than 1,500 such entries appear in this 
Supplement, representing nearly 1,100 different railroad 
companies. Attempt is made to show the p~esent status 
of each project and to indicate the fact plainly wherever 
work is in progress. So far as can be learned, names 
and addresses are given of operating ofticers of the newer 
companies and also of contractors, where contracts have 
been let. The Supplement also contains a list of import- 
ant railroad and other bridges, on which contracts, so 
faras known, are yet tobe let. Between 1,150 and 1,250 
such bridges are included, and the field, as in railroad 
building, covers practically the entire North American 
Continent. The Construction Supplement is not simply 
a summing up of material that has from time to time 
appeared in the railroad construction and bridge build- 
ing columns of the Railroad Gazette ; it contains a 
large amount of information supplied by letters from 
railroad ofticers and from other ofticial sources and now 
for the first time made public. Extreme care has been 
taken to make the Supplement as complete, accurate 
and up-to-date as possible in every particular. 


We need make no excuse for giving a large space 
in this issue to Capt. Hunt’s paper on “Lron and Steel 
Rails in America,” presented at the London conven- 
tion of the American Society of Civil Engineers. To 
mutiny of our readers a considerable part of this paper 
is already familiar history, but we take it that to the 
great majority of them many of the facts are un- 
known, or known omy in a vague and general way. 
We judge, therefore, that much the greater part of 
our readers will be glad to see this detailed and sys- 
tematic history of the development of the rail in our 
country brought together; and no man is better quali- 
tied to do the work than Capt. Hunt, who was a rail 
maker before steel rails were made, and who was one 
of the first steel rail makers in the country, and who 
all his life has been closely identified with the develop 
ment of that art. Probably the paper will be still more 
interesting to Byitish and Continental engineers than 
to those of our own country, the matter therein being 
even less familiar to them than to us. Every intelli- 
gent railroad engineer and operating ofticer ought to 
be grateful to Capt. Hunt for preparing this valuable 
historical sketch. It is interesting to read his defi- 
nite statement that “American makers are to-day not 
only turning out the most rails, but at the same time 
the best finished ones now produced. Foreign rails 
imported during late years have not worn any better 
The care exercised in Keeping 


than American rails. 


THE RAILROAD GAZETTE 


true to section, square sawing, accurate drilling, and 
straightening of both line and surface yield results 
which it would have been impossible to obtain in the 
earlier days.” 





Brake Beams. 

The brake-beam experiments at the University of 
Illiuois, described on another page, go to show that 
with outside hung brakes conditions may arise in 
switching cars which subject the brake rigging to 
forces exceeding those due to emergency applica- 
tions. It was cleatly shown that, with outside hung 
brakes, if the brakes are set On a car at rest and the 
car moved forward, the brake-shoes on the rear 
Wheels of each truck will ride up on the circumfer- 
ence of the wheels us far as the hangers permit. This 
rise, occurring when all tbe brake levers and rods are 
in tension, Causes an increase in brake-beam pressure, 
the amount of increase depending, of course, upon 
how the beams are hung. It is plain that with the 
brakes outside the wheels and hung well below the 
wheel centers, very heavy pressures can be got in 
this way. In fact, in the tests, pressures were noted 
sufficient to buckle the cheaper forms of metal beams 
how in use, and it may be that these tests point to 
the real cause for the occasional buckling of these 
metal brake-beams in service. As is well known, it 
is generally claimed for this class of failures that the 
berms are bent by coming in contact with locomotive 
pilots. It is the intention to continue this investiga- 
tion to include the measurement of brake-beaim 
pressures When the cars are stopped by the brakes, 
and some useful information will doubtless be ob- 
tained Should these plans be carried out. In any 
event the tests will serve to again direct attention 
to the subject of brake-beams. 

About a year ago we published several articles and 
letters on this subject which showed that many roads 
were using brake-beams in freight service, because 
of the smaller tirst cost, which would not meet the M. 
«. Bb. specifications of a test load of 7,500 pounds at 
the middle with a maximum deflection of 1-16 in. 
Recently a prominent superintendent of motive power 
gave us his reasons for using the cheaper beams. He 
holds that emergency stops are so infrequent that he 
does not feel warranted in buying brake-beams 
which will meet the M. C. B. requirements corres- 
ponding to emergency conditions. Further, it is 
thought useless to make an increased expenditure for 
brake-beams which will deflect 1-16-in. instead of 4g 
or 3-16-in. under emergency loads, when there may 
be more play than this in any of the pin connectious 
of the brake rigging. His idea is that the additional 
piston travel and consequent lower braking pressure 
caused by the greater deflection of the cheap metal 
beams is small when compared with that caused by 
badly adjusted brake-shoes and rigging with the 
parts loosely connected. We were further told that 
it was out of the question to suggest slack adjusters 
or closely fitted brake riggings on account of the cost. 

We were not convinced at the time, and still be- 
lieve that this is bad reasoning, and that in view of 
the great increase in freight train speeds too much 
uttention Cannot be given to maintaining the brakes 
in good condition and using brake-beams and brake- 
shoes which will develop the full efficiency of the air- 
brakes; that any practice which tends to impair the 
efliciency of the brakes should meet with the disap- 
proval of the mechanical department. Few yet 
realize that increased speed of freight trains ulti- 
mately means more costly designs for the running 
gear and brake gear of freight cars and a higher 
stundard for maintenance. As Mr. Rhodes very 
clearly brought out at the Saratoga convention, 
freight cars designed to be run at 20 and 30 miles 
an hour are buw commonly run at speeds of 60 and 
70 miles an hour; and many failures and delays are 
to be accounted for by this increase of speed. Fur- 
ther, it follows that to avoid these failures and main- 
tain the same safety will cost the car department 
more for first construction, inspection and repairs. 
Mechanical men, who can probably best realize these 
things, should not neglect to impress this fact on the 
managing officers. In the particular instance of brake- 
benms the M. C. B. specifications do not eall for more 
strength than is needed. 

These tests recall the very complete analysis of the 
forces present in stopping a car presented by Mr. R. 
A. Parke in 1897 before the New York Railroad Club. 
Then Mr. Parke showed that, to get the highest effi- 
ciency of the brakes, the brake-beams should be hung 
inside the wheels, and the angularity of the hangers 
should be adjusted to give an increase of pressure on 
the brake-shoes of the front wheels of each truck. It 
will be remembered that in stopping, weight is trans- 
ferred from the rear to the forward truck, and from 
the rear wheels to the forward wheels of each truck, 
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so that additional braking pressure can be used on 
the front truck wheels without danger of skidding. 
Another advantage of the inside hung brakes is that 
the truck frames are not tilted in stopping, and 
smoother stops result. It would seem also that the 
objectional pressures shown in the University of Illi- 
nois tests could largely be overcome by using properly 
designed inside hung brakes. 


The Report on Flanged Tires. 


In our issue of June 29 we made a hasty review of 
the Master Mechanics’ reports, designed particularly 
for the convenience of busy readers, and not intended 
to be thorough in analysis or criticism. In the course 
of that review appeared the following paragraph: 
“The report on flanged tires for locomotives is inter- 
esting and should bring out discussion on account of 
the broad conclusion that it is desirable to have 
flanged tires on all the driviug wheels of mogul, 10- 
wheel and consolidation engines. The tests upon 
which this conclusion is based were hardly sufficient 
to warrant such a broad statement, and no doubt the 
experience and opinions of the committee had an ini- 
portant influence on the form of the report.” 

This guarded question of the adequacy of the report 
Was the expression of a feeling which we had that 
the tests were not numerous enough to be convincing, 
although the conclusions seem sound and acceptable. 
As we thought about the matter a little it seemed rea- 
sonable that the average of a considerable number of 
runs would have given lines somewhat different from 
those actually laid down in the diagrams. This sus- 
picion seems to be warranted by the common expe- 
rience in tests where friction is involved. Further- 
more, in the experiments the year before, the dy- 
lumometer showed no difference in the pull of the 
consolidation engine under these different arrange- 
ments of tires. Still further, the effect of the different 
wheel arrangements on the track did not appear to 
have been considered. 

On more careful reading and further thinking we 
are disposed to say that the experiments did justify 
the conclusions, and that the facts observed were 
sutlicient to cause a change of mind in the committee 
itself, which we believe was the case. We are dis- 
posed to think that the very conciseness of the re- 
port—the presentation of observed facts and of con- 
clusions, and the omission of argument—has led some 
to think hastily that the tests were inadequate and 
inconclusive. 

The committee had one broad fact to determine, 
namely, the relative resistance of flanged or blind 
tires in going through curves. This resistance being 
equal, anyone would use flanged tires because of the 
saving in flange wear and because of the greater se- 
curity. But the dynamometer tests show actually a 
diminished resistance with all the drivers flanged 
on every test that was made. This appears, not in 
the majority of cases, but in every case. That it 
failed to appear in 1899 is sufficiently explained by 
the statement that the dynamometer could not be 
read in those tests. A series of tests, some hundreds 
in number, covering a greater variety of conditions, 
would, of course, have been more satisfactory and 
conclusive, but it is reasonably certain that they 
would not bave changed materially the final determi- 
nation. The chances are greatly against any sucli 
change. 

On the other hand, were the members of the com- 
mittee justified in spending more time and more 
money on these experiments? They had reached the 
one broad result which they set out to seek. They 
iad spent time and labor in preliminary arrange- 
ments and three days in the road tests, and would 
have to spend other time and labor in study and prep- 
aration of the report. The experiments were made 
on a piece of main line track, and almost necessarily 
so, for its was requisite that the track should be 
first class. The committee was not justified in delay- 
ing the traffic of the road an hour after the requisite 
observations had been made. 

So we are not nearly so certain as we were a month 
ago that the committee could judiciously have ci! 
ried its observations further or that it should have 
done so. By a generous and merciful abstinence 
from superfluous language the committee failed 10 
impress upon some readers of the report the actu:l 
yiulue of the work done. Sueh are frequently the 
rewards of virtue in this imperfect world. 





Remarkable Progress in Signaling. 


That the use of fixed signals on American railroads 
has been greatly extended during the past few years 
is now familiar knowledge; but not all of us appre- 
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ciate the degree of “expansion” that has taken 
place in this useful art, or the importance that at- 
taches to the varied directions in which the enter- 
prise of the inventors, the manufacturers and the rail- 
roads has manifested itself. In a single direction, 
that of automatic block signaling, the paper of Mr. 
Carter, published in these columns January 12 last, 
gave a striking exhibit; and the diagram published 
later (March 16, page 166) added vividness to the 
illustration. But manual as well as automatic block 
signaling has been adopted quite extensively; so that 
altogether we how have many thousand miles of 
railroads “blocked.” Again, interlocking of switches 
and signals in yards and at crossings has now come 
to be such a prominent feature in the railroad world 
that one needs to take a somewhat detailed survey 
of the field in order to realize how common is this 
means of economy, safety and efliciency. It will 
therefore be profitable, or at any rate interesting, to 
briefly sketch the facts as they now exist. 

Mr. Carter’s statement shows at a glance the great 
progress made during the three years ending with 
last December, in which time no less than 1,419 block 
sections were equipped with automatic signals. Per- 
haps the most noticeable detail of this showing is the 
large proportion of distant signals, 1,165, equal to 82 
per cent of the home signals. During a year so recent 
as 1893, 195 automatic home signals were put in with 
only five distant signals. To bring the facts down to 
date the total just mentioned, 1,419, should be increased 
probably by several hundred. Since the first of Janu- 
ary last we have reported in our news columns the 
letting of contracts for automatic block signals on 98 
miles of the Lehigh Valley, on 27 miles of the Reading, 
on 40 miles of the Deleware, Lackawanna & Western, 
and on 40 of the Chicago & Alton. Late in 1899 the 
Ulinois Central ordered signals for 40 miles. The dia 
gram published March 16, p. 166, shows some orders 
which were not included by Mr. Carter; and some or 
all of the orders which we have just noted should be 
treated as still further additions. The Pittsburgh, 
Fort Wayne & Chicago has just finished twenty-four 
miles of automatic signals on its four-track line out 
of Pittsburgh. 

The manual block system has made progress, as well 
as the automatic. Automatic signals are generally 
found on roads which have a large passenger traffic; 
but the value of the space interval is also appreciated 
by roads where freight traftic is the most prominent 
feature of the business, and by some where the total 
traffic, passenger and freight together, is pretty thin. 

The use of the manual block system on the Chesa- 
peake & Ohio, the Chicago, Milwaukee & St. Paul, the 
Erie (on its western lines) and other roads of this 
class is well known. On roads of this class the great 
majority otf the block stations are the station tele- 
graph offices, and the number of persons employed ex- 
clusively for block signaling is comparatively small. 
The example which these roads began to set ten or 
more years ago is being followed by other companies. 
Within a year or two the Chicago, St. Paul, Minne- 
apolis & Omaha and the Atchison, Topeka & Santa 
Ie have put this system into use on several hundred 
miles of line. The Atlantic Coast Line has it in use 
on over 100 miles. The Chicago & Northwestern, hav- 
ing used it several years on its Iowa lines, has just 
introduced it on the Peninsula Division. While exact 
statistics are not easy to get, it seems reasonable to 
estimate that the ordinary telegraph block system—- 
non-automatiec and without electrical controlling ap- 
paratus—is now in use on over 10,000 miles of road. 

Krom the point of view of the inquirer or investi- 
gator, a significant feature of these numerous installa- 
tions of manual and automatic signals is found in the 
variety of plans and apparatus employed. While in 
the main adhering to well approved principles in the 
fundamental features of design of apparatus and 
methods of use, widely variant inventions have been 
put in use, showing much intelligent enterprise. The 
railroad officer who now sets out to introduce block 
signaling for the first time can see each of the ap- 
proved methods in actual operation, on what is really 
a pretty large scale. 

This variety begins with the clock-work signal, now 
twenty years old. Going back to Mr. Carter’s table 
we are reminded that there are still in service a con- 
siderable number of these signals. These were the 
principal automatic signals in this country up to 1890. 
The next column in the table, that showing the en- 
closed disks, represents mostly Hall signals, although 
since 1894 the Union Company has put up many of 
this kind. These signals are in use with overlap cir- 
cuits, and also with distant signals. Wire circuits for 
operating block signals (without making any use of 
the rails for conveying the current) have probably 
been almost or quite completely abandoned. The sta- 
tistics of the expenses, failures and successes inci- 
dent to the use of disk signals on the Boston & Al- 
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bany, the Reading, the Illinois Central, the Lehigh 
Valley and other roads must now constitute a record 
which should disclose the true character and value of 
this method of train-protecting to the satisfaction of 
any inquirer. 

Disk signals are used not only on double track, but 
also on single. The Cincinnati, New Orleans & Texas 
Pacific, using signals made both by the Union and by 
the Hall companies, has one of the most interesting 
“exhibits” of single track signaling to be found any- 
where. This was described in the Railroad Gazetie 
of Nov. 12, 1897. 

The electric semaphore, worked by compressed air, 
is not used in so many different parts of the country as 
are the disk signals; but, as appears from the table, it 
fills an important field, there being over 2,200 signals 
of this kind, counting both home and distant. The 
equipment of the New York Division of the Pennsyl- 
yania Railroad throughout its length with this system 
is one of the most complete examples of railroad sig- 
naling in the world. This very busy four-track line, 
between two of the most important cities in the coun- 
try, traversed daily by scores of express trains, is 
now so completely signaled that it is nearly or quite 
true that a train of any class may be safely sent out 
from any station at any time without consulting 
either a watch or a time-table, or asking for a des- 
patcher’s order. This statement indicates a revoln- 
tion in practice since 1885, which one scareely appre- 
ciates, except after considerable reflection. 

Not the least interesting feature of the signaling on 
this division is the thorough way in which facilities 
have been provided to enable all of the train opera- 
tions to be carried on with the same convenience as 
before the abandonment of manual signaling. Tow- 
ers, With men in attendance, are still sprinkled along 
the road at pretty short intervals, so that any con- 
ductor or engineman who may desire to communicate 
with a station or with headquarters can still do so, 
as before, with tolerable convenience. But in addi- 
tion to this, telephones have been placed at every 
block signal. These telephones invariably communi- 
cate with the nearest signal cabin on the west. Per- 
haps the crowning feature of the signaling on this 
division is the introduction of polarized relays, mak- 
ing unnecessary the use of line wires from home to 
distant signals. 

The third division of our table tells of the electric 
semaphores, with which 152 block sections were 
equipped during the three years. The forty-mile in- 
stallation on the Lackawanna road, above mentioned, 
will be an addition to this total. This type of signal, 
the perfecting of which has involved a great amount 
of study and experiment, now seems destined to come 
into extensive use. Like the other two kinds, this can 
be seen in operation on a number of different roads. 
The Illinois Central has had a considerable number in 
use for more than two years. (Described in the Rail- 
road Gazette, Dee. 3, 1897.) This signal is in many 
respects ideal. It is an outdoor signal, doing away 
with the glass-front case, and each signal has an in- 
dependent source of power, like the clock-work signal. 

The Fort Wayne road’s twenty-four-mile installation 
in important respects is different from all others. The 
signals are three-position, yet automatic, and a single 
arm answers for both home and distant indications. 
The general arrangement is, we understand, similar 
to that described in the paper by Mr. Rhea, which we 
published November 24 last. 

Finally, in surveying the whole field, we come to 
the electrically controlled manual, usually called the 
Sykes or Patenall. To install and operate, this sys- 
tem costs more than any other; and no more roads are 
using it now than were using it seven years ago; but 
we cannot say that no progress is being made, as the 
New York, New Haven & Hartford has lately extend- 
ed its use so as to control by it the whole of that com- 
pany’s main line between New York and Boston. 
Another form of electrically controlled apparatus is in 
use on the Chesapeake & Ohio; and an interesting in- 
stallation on a short piece of single track may be 
found on the Fort Wayne road at Pittsburgh. 

It seems to us that this brief sketch is suggestive 
of significant facts. It is true that many railroads 
have not yet done much in signaling, and we are not 
justified by this exhibit in forming conclusions as to 
the railroads of the country as a whole. But of the 
roads which are now showing enterprise in this direc- 
tion we find important ones in all parts of the country; 
so that we may safely assume that the example of 
those which are acting will have a powerful influence 
on those which are not. In considering block signal- 
ing on roads of heavy traffic the questions of cost and 
of the relative safety of different plans engage a great 
deal of attention; and hitherto there has been a lack 
of information, at least in public discussions, as to the 
relative merits of the automatic and non-automatic 
systems. A valuable contribution to this branch of 
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the subject may be found in a paper which Mr. C. C. 
Anthony has prepared for our readers (May 
25 and June 1). Mr. Anthony’s philosophical at- 
titude of mind and _ fairness of — statement 
are ‘apparent to every one who reads his writ- 
ings, while his experience has been extensive with 
both the “Sykes” and the Westinghouse electro-pneu- 
matic; so that he possesses the qualifications for reach- 
ing sound conclusions. A chief argument in favor 
of the Sykes is the desirability of having a man at 
each signal to see whether all enginemen obey it; but 
Mr. Anthony has no hesitation in asserting that good 
discipline of enginemen is as practicable with the 
automatic as with man-operated signals. 
Interlocking. 

In a review designed to show the varied character of 
the enterprise which our signal engineers and invent- 
ors have shown during the past dozen years, it would 
not be right to omit mention of interlocking. ‘This 
field is in some respects quite different from the block 
signaling field, but it has not been neglected. 

Ordinary mechanical interlocking has, during the 
past five years, been improved in many details. Some 
of the large plants which we have described, such 
as those at Paoli, Pa. (Oct. 2, 1896), Dolton, Ill. (May 
28,-1897), and State Line, Ind. (Dee. 17, 1897), embody 
ingenious and valuable details which mark a great 
advance on the practice of ten years ago. The im- 
provements in foundations, connections and other feat- 
ures described in connection with the plant at Pacific 
Junction, Chicago (May 12, 1899, p. 3384) are fresh 
in the minds of our readers. It is not only the 
large yards that have received attention. Long roads 
in the Western states, running fast trains and yet 
having to cross many small roads, have introduced 
home and distant signals at innumerable crossings, 
where for the great bulk of the ordinary business of 
the road the expense of crossing signals would be 
deemed hardly justifiable, but where if fast through 
trains are to be run an important saving of time was 
possible and seemed necessary. By thus signaling 
say, twenty crossings, from 30 to 60 minutes has beeu 
saved in the time of an important through train. Ex- 
penditures like this have been an element of consid- 
erable importance in making possible the fast time 
now accomplished with heavy through mail trains be- 
tween the Hast and the West. 

But interlocking has not been contined to the old 
English ideas with which we began. Power interlock- 
ing has made a place for itself, which it will not only 
hold but will enlarge. The use of the Westinghouse 
electro-pneumatic interlocking, at such places as Phil- 
adelphia, St. Louis and Kansas City has long been 
familiar; and the recent installation of this system at 
the South Terminal Station in Boston, the largest and 
most complete interlocking plant in the world, is well 
known to every reader. 

An enterprising rival to the electro-pneumatic is the 
low pressure non-electric pneumatic, introduced at 
Buffalo two years ago, and more lately put in use on 
the Erie and the Long Island roads. This system is 
now to supersede mechanical interlocking at the Grand 
Central Station, New York City, which is probably the 
busiest yard of its size in the country. 

And the latest aspirant for honors is an interlocking 
machine in which the signals and switches are moved 
by electric motors and the interlocking is effected 
wholly by the use of electro-magnets, which control 
the respective operating currents. The formation of 2 
company to make this apparatus was announced in 
this paper May 18, p. 326. This is not an untried 
scheme and it appears to have strong backing. 





According to the statistics of the year’s commerce, just 
published, our exports of locomotives in the last year 
amounted to over $5,000,000, and these went to thirty 
different countries. Since the outward movement began 
we have sent abroad locomotives to the value of $39,000,- 
000. The total of our foreign commerce for the year 
just ended amounted to $2,244,000,000, an increase 
of $320,000,000 as compared with the year before, which 
in turn showed an increase of $77,000,000 over 1898. 
Our exports in the year ending June 30, 1900, amounted 
to $1,394,000,000, the increase over the preceding year 
having been $167,000,000. The most extraordinary gain 
in our exports was in manufactured goods, that gain hav- 
ing been nearly $100,000,000, The increase in exports 
of the products of agriculture amounted to nearly $50,- 
000,000 and in products of the mine and forest nearly 
$10,000,000. Our total exports of breadstuffs fell 
off as compared with the year before by $11,700,- 
000. In wheat and flour the decrease of exports 
amounted to $37,500,000. but corn gained largely. 
In the latter product there was not only an_ in- 
crease in quantity, but the average price was high, 
namely, 40.7 cents per bushel, and our total export of 
corn amounted to 209,000,000 bushels, exceeding any 
other year. The average price per bushel of wheat ex- 
ported was 71.8 cents as compared with 74.8 in 1899, 98.3 
in 1898 and 75.3 in 1897. 
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III.—Railroad Concrete Masonry. 


BY W. A. ROGERS, M. AM, SOC., C, z.* 


(Concluded from page 462.) 
THE AGE AT WHICH CONCRETE MAY BE LOADED. 


The effect of temperature on the rate of the initial 
hardening of concrete is marked. During hot summer 
weather it sets very much faster than in cooler weather ; 
this is reflected in the tests of strength of cement, certain 
brands considerably higher results in short- 
summer than in winter, unless an 
even degree of heat is maintained in the test 
room. In of this fact the load _ to 
be carried by the concrete structure may be applied 
sooner in midsummer than in the spring or fall. It is dif- 
ficult to answer this query with regard to any certain 
piece of concrete work as the time required varies both 
with the class of structure and the class of concrete. In 
the writer’s experience it has been necessary to erect steel 
girder spans on Portland cement concrete abutments two 
weeks after their completion in warm summer weather, 
and this was done without injury. Then again, it became 
necessary early in March to erect girder spans on Portland 
cement concrete work finished early the previous Decem- 
ber. In drilling for the anchor bolts the foreman re- 
ported that the concrete was ‘‘not very solid inside.” It 
might not have been as hard as it would have been after 
two weeks in midsummer. 

The question as to whether the loading is quiet and 
gradually increasing, like that sustained by a culvert or 
a retaining wall during the process of filling, or whether 
it is all applied at once and is subject to impact, as in 
the case of a bridge abutment or pier, has a good deal to 
do with the decision as to when it is advisable to put the 
structure into service. As a general rule, bridge abut- 
ments and piers of Portland cement concrete should be 
allowed to set at least a month before using if built dur- 
ing ordinary warm weather; if built, however, during 
cold weather they should not be used until warm weather 
if their use can be deferred. Natural cement concrete 
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conerete cubes. The details of these tests were published 
in the Journal of the Western Society of Engineers, Vol. 
4, No. 3, and a summary of the results only will be men- 
tioned here. The cubes were 12 in. on a side. The 
Atlas cement concrete was of the proportion of 1 part of 
cement to 3 parts gravel (2-3 sand and 1-3 pebbles) to 
4 parts hard crusher run limestone. The Louisville 
cement concrete was of the proportion of 1 part cement 
to 2 parts gravel to 4 parts broken stone. 

Eight cubes of each kind of concrete were made at the 
same time by the same person, and they were all left in 
the molds of 1-in. lumber until broken. Two cubes of 
each for purposes of comparison were left in a warm 
office all of the time until broken at the age of 28 days; 
two of each were placed out doors in a temperature below 
zero Fahr. as soon as made and left outside until broken 
at the age of 28 days; two of each were placed outside at 
the same time as the two just mentioned and left outside 
28 days, then brought into the warm office and left for 28 
days in the warm when they were broken; two of each were 
mixed with salt water and placed outside as soon as made 
the same as the above and left out for 28 days, when they 
were broken. During the first part of the 28 days the 
temperature was very low, getting as low as 10 deg. to 20 
deg. below zero; during the latter part, however, the 
weather moderated and thawed during the day time and 
froze during the night. 

In the case of the Atlas cement concrete the compres- 
sive strength at 28 days of the two cubes left in the 
warm office and the two cubes mixed with salt water ex- 
ceeded the capacity of our testing machine, 185,000 Ibs. 
The two cubes left out in the cold for 28 days and then 
brought inside for 28 days also developed a strength of 
over 185,000 lbs. The two cubes placed outside to freeze 
and broken at the end of 28 days developed a compressive 
strength of 114,800 Ibs. The deductions which were 
drawn were first that the salt seemed to neutralize to a 
great extent the effect of the freezing and second, that 
notwithstanding the fact that the concrete was frozen 
before setting that the process continued although slower, 
and that the only apparent effect of the freezing was to 
retard the setting. 
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as to the advisability of placing it above the surface of 
the ground, inasmuch as the action of frost on it even 
after it has set is somewhat uncertain, especially in the 
case of culverts in which there is standing water during 
the cold winter weather. The difference in cost between 
it and Portland cement concrete makes it advisable to use 
it wherever it can be done with safety. For prices of 
cement current in Chicago, there is a difference in cost of 
about $1.25 per cu. yd. in favor of the natural cement 
concrete over that of the cheaper Portland cement mix- 
ture previously mentioned. 

Portland cement concrete has a wider variety of uses. 
It is used for all kinds of footings where there is much 
water to contend with or where the loading is heavy. It 
is used for retaining walls of all~kinds, especially high 
ones or those built so close to the track that they are 
suuject to the vibration and snock of passing trains. It 
is used in building the walls of all classes of culverts, 
both rail top and arch. In the case of the first, this con- 
crete is used both in building the walls and surrounding 
the rails in the cover. It is a very convenient form of 
masonry for arch construction, especially of the ring as it 
does away with the necessity of the cutting of the stone, 
and if properly built, each section of the ring will be 
practically a monolith and will be stronger than the 
ordinary brick or stone arch. The nature of the material 
also permits the use of steel in the form of rods, I beams 
or other shapes in the ring to add strength. In building 
the arch ring it is well to divide it. into sections at right 
angles to the axis of the arch of such width that each 
section may be placed during one working day. This may 
not be of great importance but will undoubtedly add to 
the strength. By the use of rods or beams in the ring 
very flat arches may be constructed. The arch ring 
should be constructed of the richer mixture of concrete, 
but in general the footings, bench walls and spandrel 
backing may be built of the weaker mixture, where the 
arch is not over 12 to 15 ft. span. 

Bridge abutments and piers are built of Portland 
cement concrete. During the past two seasons over 40,000 
cu. yds. of Portland cement concrete have been placed in 
culverts, piers and abutments on the railroad on which the 
writer is employed and the first serious defect is yet 








Fig. 9—Two Abutments of Decayed Stone Masonry Protected by 
Concrete and Remodeled to Fit a Change of Grade of 6 Feet. 


structures are rarely subject to impact and the load is 
generally gradually increased. On account of the slower 
setting qualities, however, it is well to allow two months 
for setting if possible during warm weather. 

This leads to the question of the strength of concrete 
of the ordinary proportions. The crushing strength of 
12-in. cubes of Milwaukee and Louisville cement concrete 
of 1 part cement to 1% parts sand to 4 parts broken stone 
at the age of 28 days ran about 35,000 Ibs. in tests by the 
writer. The crushing strength of 12-in. cubes of Port- 
land cement conerete at the age of 28 days of 1 part ce- 
ment to 2 parts sand to 5 parts broken stone ran about 
175,000 to 200,000. Ibs. 

Conercte Built in Cold Weather.—The question whether 
concrete work should be carried on in freezing weather 
has been discussed frequently and with varied decisions. 
It seems to be widely accepted of late, however, that that 
made with Portland cement may be safely mixed and 
placed during freezing weather if proper precautions are 
taken, the only defect appearing being a possible flaking 
of the surface. ‘The writer has known of many footings 
of Portland cement concrete put in during extremely cold 
weather which, as far as any appearance, as shown by 
the masonry resting on them, are in good condition. He 
has also had occasion to build Portland cement concrete 
above the ground during freezing weather and which came 
out apparently uninjured. 

The effect of freezing on freshly mixed natural cement 
concrete is more uncertain. That it can be built during 
freezing weather without apparent injury except a slight 
flaking on the face he knows from experience. That con- 
erete built with the same proportions of materials and of 
the same cement may be seriously damaged when built 
during freezing weather he also knows from experience. 
It is said that alternate freezing and thawing of freshly 
placed concrete is a much more severe test than when it 
remains continuously frozen. During the months of 
February and March, 1899, the writer made a number of 
tests to indicate the effect of severe cold on the com- 
pressive strength of Atlas Portland and Louisville cement 
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In the case of the Louisville cement concrete at the 
age of 28 days the two cubes left in the warm room de- 
veloped a strength of 43,400 Ibs.; the two left out in the 
cold for 28 days, 32,800 lbs.; the two mixed with salt 
water and left out in the cold for the same length of time, 
35,000 Ibs.; and the two left in the coid for 28 days and 
then brought into a warm office for 28 more days showed 
a strength of 52,500 Ibs. In the case of this cement the 
use of salt seemed to have little if any effect. The cold 
seemed to have the same effect as in the case of Port- 
land cement, that is, to retard the rate of setting. 

These tests were made only on a small number of 
cubes and can not be considered as at all conclusive, but 
they at least served as an indication of the effect of freez- 
ing on concrete. In the writer’s opinion it is not advis- 
able to make natural cement concrete during freezing 
weather if it is to be placed where it will be exposed to 
the action of the weather, but Portland cement concrete 
may be made without danger under the same conditions if 
care is used. When concrete is made during or just be- 
fore freezing weather the form should be left on until 
warm weather. 

Uses. 

The uses to which concrete may be put in railroad 
work are many and varied. The writer believes that it 
may be used for almost every purpose for which stone 
masonry is now used and for some purposes for which 
stone masonry can not be used. Those uses to which 
each of the two classes of concrete are being put will be 
briefly mentioned. 

Natural cement concrete is being widely used for all 
classes of foundations where the loading is not excessive, 
the soil fairly firm and where there is little water to 
contend with. The approved method of putting in foot- 
ings of this kind in material which will stand is to dig 
a trench of the neat size of the footing and fill it full of 
concrete. It is being used to build low earth retaining 
walls which are far enough removed from the track to be 
comparatively free from the vibration due to passing 


” trains. 


It is also being used to a limited extent to build the 
walls of smaller sizes of culverts. There is a question 


Fig. 10.—An Example of a Raise of Grade of 7 1-2 Feet Across a 
Steel Girder Bridge Resting on Stone Masonry. 


to appear. In the case of piers it is our custom to place 
a number of old rails vertically in the concrete, the num- 
ber being fixed by the height and size of the pier. They 
add strength and resistance to shear and are especially 
useful in a stream which has much ice in winter. It is 
also good practice in the latter case to build the pier with 
a cutting nose protected by a bent steel plate or two 
plates and an angle, this steel protection piece to be fas- 
tened to the concrete by means of bolts, each having a 
large nut or washer on one end, which is built into the 
body of the pier. The nose piece is fastened inside of the 
form and the concrete is built against it and around the 
bolts just mentioned. 

Another use to which concrete from its nature is 
adapted very nicely is the re-enforcement or strengthen- 
ing and the protection of old stone masonry which is 
being disintegrated by the action of the weather. Most 
lines which have been built for a number of years have 
a greater or less amount of stone masonry built ‘of in- 
ferior classes of stone which show in varying degrees the 
effects of the weather, or in the course of the improvement 
of grades it becomes necessary to add to the height of 
abutments increasing the load thereby, beyond that for 
which they were designed. Concrete may be used to 
protect the decaying stone in the first place and if there 
is room, to re-enforce the wall in the second case. During 
the last season both cases were involved in one problem 
which came up for solution. A pair of abutments about 
20 ft. high, built in the early years of the Company, 0/ 
a native stone, which would not resist the action of the 
frost, and set in lime mortar, was in such a condition 
that it was only a question of a few years before it would 
be necessary to rebuild it from the surface of the ground. 
unless it could, in some way, be protected from the actiou 
of the weather. To complicate matters the grade across 
the bridge was to be raised 3.6 ft. It had at various 
times previously been raised several feet, so that when tli 
track was finally at the proposed grade it would be abou! 
6 ft. higher than it was originally. The changes thus re- 
quired were raising the main wall and wings of eacli 
abutment, and lengthening the latter. The plan finally 
adopted was to re-enforce the wall in front with con 
crete, making it heavy enough for the increased height 
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of bank behind it, to lengthen the wings and raise them 
and the bridge seats and back wall to the proper height. 
This amounted to building around the old abutment on 
all sides, except the back, a casing or shell of concrete. In 
order to make a good bond between the old stone ma- 
sonry and the concrete all of the rotten pieces of stone 
were removed from the face, the joints were cleaned out 
and then the face and joints were washed just before the 
concrete was placed against it. In addition, a number of 
holes were drilled into the face and top of the old masonry 
and key bolts wedged into them with the head, on which 
was a large cast washer, projecting from 8 in. to 15 in. 
The concrete was also carried far enough down the back 
of the wall to prevent water working into the horizontal 
joint on the top of the wings and main wall. The writer 
has no doubt but that this will prove effective. Fig. 9 
shows the two abutments just mentioned after the con- 
crete work was completed. 

Fig. 10 is a view of a bridge consisting of three steel 
girder spans resting on skew, cut stone piers and square 
wing abutments also of cut stone, across which the grade 
was raised 744 ft. The raise was effected by means of 
concrete built in place, as shown, under the girders after 
they were raised to grade. The rounded ends of the con- 
crete on the piers were formed by means of the steel 
shells seen in the picture. These were held in place by 
rods and were left to give additional strength. A short 
span was added at each end of the bridge to take the slope 
and a rectangular concrete pier was built on each abut- 
ment of the proper height to bring the masonry up to 
grade. 

Concrete has been largely used as a backing for large 
piers and as a filling for cylinder piers, with success in 
both cases. Portland concrete may be used to good ad- 
vantage in building the circular walls and floors of turn- 
table pits. 

Either Portland or natural cement is used to good ad- 
vantage in constructing the foundations of buildings. 
During the past season we constructed the foundation and 
wall, up to the water table, of a large freight house of 
Portland cement concrete with a very pleasing effect to 
the eye. The floor of this freight house was also built of 
the same material. Ags to whether the latter will stand 
the heavy wear satisfactorily, time only can determine, 
but the chances are that it will prove as good as any 
other material which could have been used. The writer 
thinks it might be employed with good results in many 
cases in the construction of station platforms. 


Summary.—Various advantages in the use of concrete 
as a form of railroad masonry have been intimated in the 
foregoing. The writer wishes to summarize them as they 
have developed in his experience with it and other forms 
of masonry. One of the greatest in its use on lines 
where the volume of traffic is large is the fact that it does 
away with the necessity of using derricks which are a 
constant source of interference with, and danger to trains. 
With concrete work the only use of the main track is dur- 
ing the unloading of the necessary material. Concrete 
may be put in with unskilled labor. The only requisite 
is a first-class foreman and good engineering supervision. 
In these times of constant labor agitation this is of itself 
an exceedingly important item. This fact also makes 
easy rapid expansion and contraction of the force to suit 
the requirements of the work in hand, permitting the 
crowding of the work during favorable weather and dur- 
ing seasons when large amounts of permanent work are 
desired. 

There is a wider distribution of suitable concrete ma- 
terials than those required for stone masonry. In general 
any stone which is suitable for stone masonry will make 
crushed stone suitable for concrete as will also a great 
deal of stone that is not suitable for stone work. Sand 
that is suitable for mortar for stone masonry is also suit- 
able for concrete. But gravel is only suitable for con- 
crete unless it has been screened. 

In general concrete construction requires less false 
work to carry the track than other forms of masonry, in 
that with proper care, in many cases, the wall of the cul- 
vert or the abutment of the bridge may be built around 
the piles of the structure which is being renewed. The 
facility with which concrete may be strengthened by the 
judicious use of iron or steel imbedded in it is of great 
value. 

On account of the plastic nature of the material, intri- 
cate and irregular shapes may be built almost as easily 
as simple ones, the only difference of moment being that 
of the cost of constructing the form or mold. Skew 
arches and abutments and other like structures which, if 
built of cut stone, are very expensive, are readily made 
of concrete. 

Concrete properly made of suitable materials is prob- 
ably fully as durable as the ordinary stone masonry. It 
has been used for many years in other countries and has 
proven satisfactory in this respect. Looks are merely a 
question of personal opinion, but in the writer’s opinion 
concrete work presents a more pleasing appearance than 
stone masonry. Lastly it may be stated that in the cen- 
tral part of the United States, at least, with the prevail- 
ing prices of labor and material, concrete masonry may 
be built for considerably less per cubic yard than the 
corresponding class of stone masonry. The cost of con- 
crete bridge and culvert construction in any locality may 
be estimated roughly from a few general figures given 
below. These figures are deductions from the actual 
costs of a large volume of work. ‘The cost of labor on one 
cubie yard of concrete will average about 90 per cent. of 
the price paid per day for labor. This covers the cost of 
unloading all concrete materials and tools, building con- 
crete mixing platforms and runways, mixing by hand and 
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placing and tamping. It does not include the cost of 
the forms, cost of excavating, nor the cost of train service. 
As an illustration, where $1.50 per day is being paid for 
labor, the cost of labor per cubic yard of concrete should 
average about $1.35 for all classes of concrete work. 
Work inside of the forms will cost more and work build- 
ing the footings less. The cement required per cubic yard 
of concrete will average about as shown in the table. 

Items to be Used as a Basis for Estimating the Cost of a 

Cubic Yard of Concrete of Various Proportions. 


| Materials per 
| Cu. Yd. 
Cost of Labor, | Cost of ‘om Siibetiia ysl 
Proportion of Mixing and perCu Y 4 
Materials, Placing per Cu./(where ‘Seca = Eg 
Yd. are Required). 2 3 | 48 
| | agie¢ia™ 
| oO 77) 2 


| 





- 





1 part of natu-|9) per cent. of|/From 35 cents) 
ral cement to} the amount! to 85 cents 1% | 0.35 | 0.95 
1% partssand| paid per day! percu. yd. | bbis.|cu.ydjcu yd 
to 4. parts} for Jabor. | 
broken stone 

1 part Portland | 
cement to 2 | 1.2 “ “ 
parts sand to bs ba bbls. 
5 parts broken 
MOUG cicccccs | | 

1 part Portland| 
cement to 3| 0.9 “ “ 
parts sand to = a | bbls. 


74% parts bro- | 
ken stone..... 











In conclusion the writer wishes to say that he does 
not expect that the engineer who is familiar with con- 
crete construction will learn anything new from this 
paper nor that he will agree with all of its details. The 
foregoing is the result of the experience of the writer 
gained in the use of concrete on a railroad which has 
gone into its use on a large scale, and is the expression of 
his individual views. He feels that concrete is a very 
valuable and important form of masonry and adapted to 
a wide range of uses; that its use requires constant study 
of its characteristics, and constant care and watchful- 
ness in its construction; that there is much to learn as 
to its proper and best use, and that the question of pro- 
portions to be used requires careful study. Many errors 
are and will be made in its use; we only learn how far 
outside of the beaten paths we can go by these mistakes, 
but concrete should not be condemned as whole because 
of minor mistakes. These may be traced to defective 
workmanship or materials or an saaeper understanding 
of ‘characteristics. 


Pneumatic Locomotive Jack—Atchison, 


Santa Fe. 


Topeka & 


Air jacks for lifting engines in the repair shops are 
used to a considerable extent, but generally they are made 
largely of cast-iron and are hard to handle on accoun, 
In this respect, the jack shown by the ac- 


of the weight. 
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made of tubes 19 in. long weigh 180 lbs. and those with 
29-in. cylinders weigh 250 Ibs. An air pressure of 110 
Ibs. is used and the jacks have sufficient capacity to raise 
the heaviest engines. 


The Transportation Show at Paris. 


The Paris, Lyons & Mediterranean shows an experi- 
mental electric locomotive designed for high speed. It 
has about half the power of an ordinary fast passenger 
locomotive as run on that line. It carries two motors 
on two axles and the number of motors and axles can 
easily be doubled without changing the type of the 
locomotive. The electric current is taken from a battery 
of storage cells carried in a tender; consequently, a great 
part of the power of the machine is absorbed in carrying 
its own tender. This machine is built for experimental 
purposes only, and if it were decided to use it for com- 
mercial purposes the storage batteries would be aban- 
doned and current taken from a line conductor. The 
machine has in all three axles, one of which is simply 
a carrying axle. The electric motors have each about 
300 h. p.. The weight of the engine is 98,000 Ibs., the 
tender not included. The engine carries an air com- 
pressor run by an electric motor of five h. p. to provide 
air for the Westinghouse brakes, also for a whistle. The 
motors are designed to use a current of T0O0 amperes and 
make 60 miles an hour continuously. Doubtless this 
experimental motor will be examined with much in- 
terest by those who visit the fair. 

The same company exhibits two steam locomotives, 
being four-cylinder compound engines. Since 1892, after 
considerable experiment, the Paris, Lyons & Mediter- 
ranean has deliberately adopted the compound as stand- 
ard. In that year three engines were put in service. In 
1893, 152 with four axles coupled, and in 1894, 40 high 
speed locomotives. These 195 engines all have | steel 
boilers with Serve tubes and the four cylinders are 
coupled to two different axles. Besides these the com- 
pany has in service 35 four-cylinder compounds, which 
differ from these in that the four cylinders act on one 
axle. The two engines exhibited belong to two new 
series which are now building and a certain number of 
which are in service. The type C 61 for fast trains has 
four drivers coupled, two meters in diameter, with a 
bogie truck. The high pressure cylinders are outside 
the frames and are coupled to the rear driving axle. The 


‘low pressure cylinders are inside and coupled to the for- 


ward driving axle. The cylinder diameters are 13% in. 
and 2114 in. respectively by 24% in. stroke. The engine 
carries the usual accessories in the way of sander, 
Westinghouse-Henry brake, speed indicator, ete. It is 
also supplied with apparatus for coupling up to the 
steam heating system for the train. The engine weighs 
122,000 lbs. in working order. The other engine ex- 
hibited by this company, C 3,401, is for either passenger 
or freight service and is also a four-cylinder compound. 
The cylinders are arranged practically as in Class C 61. 
The cylinders have the same diameter, but a somewhat 
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companying engraving is an improvement. It was de- 
signed by Mr. 'T. Paxton, Master Mechanic of the Santa 
Fe shops at Topeka, Kan., and has answered all require- 
ments. The object was to make the weight such that two 
men could handle these jacks easily. 

The cylinder is a piece of 18-in. hydraulic tubing; the 
cylinder heads are %-in. flanged boiler steel, and the 
piston head is built up of two %3-in. steel plates with 
packing leather between. The piston rod is a piece of 
5-in. pipe filled with wood the whole length, a steel head 
being used at the upper end. A wood filler is also in- 
serted in the lower cylinder head to give the jack greater 
area of base. Attached to a band are two handles which 


drop down when not in use. 

Two sizes of these jacks are used at the Fort Mad- 
ison shops, where the jacks were made, one for lifting the 
front and one for .lifting the rear end of engines, the 
only difference in construction being the different length 
of the cylinder and piston rod, Those having cylinders 





longer stroke, namely 255% in. These engines have three 
driving axles coupled and weigh 59,930 kilograms in 
working order. 


TECHNICAL. 


Manufacturing and Business. 


The General Electric Co., of Schenectady, N. Y., has 
placed its entire order for pneumatic hammers with the 
Chicago Pneumatic Tool Co. and ordered all appliances 
presented in competition by other companies returned 
to their makers. The Chicago Pneumatic Tool Co. is 
gratified, as other tools were offered at prices below those 
usually quoted. 

C. O. Brunner, Treasurer of the Bethlehem Iron Co. 
and Bethlehem Steel Co., finished, on July 12, his fortieth 
year of service. The occasion was marked by the pre- 
sentation to Mr. Brunner of a silver pitcher and salver 
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and a handsome cane from his fellow-members of the staff 
of the two companies. 

On account of the increase in the demand for gasoline 
engines, the Charles A. Stickney Co. has enlarged its 
works at St. Paul, Minn. Gasoline engines have recently 
been sent to such widely separated points as New York, 


Louisiana, Washington ‘Territory and Cape Nome, 
Alaska. 
Stardard wheels will be used under the cars ordered 


by the Northwestern Elevated and the Lake Street Ele- 


Pullman, as noted last week. 


Iron and Steel. 
A. & P. Roberts Co. has the contract for the bridge 
over the Passaic River on the cut-off of the Pennsylvania 
over the Newark meadows from Waverly to Jersey City. 

The contract for the bridges on the Guayaquil & Quite 
Ry. in Keuador, mentioned in our Bridge Building 
column last week, is let to the New Jersey Steel & Iron 
Co. 

A. C. Gildersleeve, of New York, has the contract from 
the Park Board for the 96th street viaduct on Riverside 
Drive. The approximate cost is $200,000. There were 
seven. bids. 

The Structural Tron & Steel Co., of Baltimore, has in- 
creased its capital stock to $200,000, and will extend its 
plant. The company has a contract for steel work at 
the Naval Academy at Annapolis. 

Two bids were received by Bridge Commissioner John 
L.. Shea, for the Grand street bridge over Newtown Creek, 


vated from 


Brooklyn, New York, the lowest being $178,379.90, by . 


Bernard Rolf, 39 Cortlandt street, New York, who got 
the contract. The other bid was $195,710.30 by the 
American Bridge Co. 

Bids for supplying the Army with steel and cast iron 
projectiles and gun carriages, amounting to a total ex- 
penditure of about $2,000,000 were opened in the office 
of the chief of the Bureau of Ordnance, Washington, 
D. ¢., July 23. There were three bidders on four ten- 
inch carriages and eight twelve-inch carriages. The Mid- 
vale Steel Co., of Philadelphia, was the lowest bidder. 
Its figures for the ten fonr-inch carriages was $16,990.24 
and delivery of the first carriage was promised in 162 
days, and one every 67 days thereafter. On the twelve- 
inch carriages the Midvale Steel Co. bid $31,980 each, 
first carriage to be delivered in 150 days and one every 
31 days thereafter, 


Belleville Boilers in the British Navy. 
Following what we recently published of water-tube 
boilers in marine work, the following extract from 
Feilden’s Magazine, is timely: That there is something 


wrong with the Belleville boiler there can be no two 
opinions. The late trials of the Highflyer and the 
Minerva in parallel voyages, starting from Gibraltar, 


have made it quite manifest that the Belleville boiler can 
not be relied on in the same way as the cylindrical boiler 
to do its work under all the conditions of sea and 
weather. 

The Minerva and Highflyer are sister ships, second 
The Minerva 
can 


class cruisers, and similar in every way. 
is fitted with cylindrical boilers, and her engines 
develop 8,000 indicated h. p.. while the Highfiyer is fitted 
with Belleville boilers and her engines can develop 10,000 
indicated h. p. Both have triple expansion engines, but 
the Minerva has three cylinders, while the Highflyer has 
the later four-cylinder system of expansion. There were 
to be three trials at three different speeds, the distance 
run in each case being 1,000 miles. After the first trial 
with each at about half speed the Belleville boilers kept 
the repairing squad busy for a week. After the second 
trial at still higher speed the Belleville boilers were in 
pretty much the same condition. But the Highflyer did 
through the third full-power trial, and she re- 
The tubes 


not get 
quired a tug to bring her into Portsmouth. 
of the cylindrical boilers, after each parallel trial voy- 
age, required only to be swept out. 

The Powerful and Terrible are known as experiments, 


and it is known also that the Powerful took avery 
long time to return from the Cape. Enormous sums 
have heen spent on repairs to the boilers. Since 15th 


June, IS97, no less than £10456 has been spent in repairs 
to the boilers of the Terrible; 19th July, 188 
{4.218 on the Diadem; and since 27th January, 1898, 
t4.511 on the Arrogant. 
Handling Baggage at the Quai d’Orsay. 

The reader who is interested in railroad stations will 
probably remember that ‘ve published a year or two ago 
a deseription, with illustrations, of the new station of 
the Orleans Railroad at tte Quai d'Orsay in Paris. This 
is the passenger terminal of the new underground en 
trance of the Orleans road into Paris along the banks of 
the Seine. The passenger rooms of the station are at 
the street level, while the trains arrive and depart on a 
lower level, Zetween these two levels the baggage is 
handled by what proves to be a convenient arrangement. 
It is carried up on an endless belt of canvas. There are 
two of these and one of them delivers the baggage to 
a horizontal conveyor on the upper level. Having 
reached the + pper level the baggage is deposited on small 


since 


tables or platforms mounted on rollers and thus ean be 
easily shifted to convenient The whole contri- 
vance is said to give great flexibility as to the positions 


points. 


of the baggage vans and thorough satisfaction. 


Compressed Air. 
The Compressed Air Company has acquired practically 
all of the stock of the American Air Power Company 
and the Compressed Air Motor Company. 


Mr. Henry D. 
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Cooke is president of the new company, as he was of the 
American Air Power Company, and Mr. Robert Hardie 
is engineer. The Compressed Air Company proposes to 
cover not only the operation of street cars, but of all 
machinery to which compressed air is applicable. The 
first 10 motors for service on Twenty-eighth and Twenty- 
ninth streets, New York city, have arrived and others 
are arriving daily. It is expected that the line will be 
fully equipped with the new Hardie motors some time 
in August. These new motor trucks carry the standard 
car body of the Metropolitan Company. The weight of 
the vehicle entire is about the same as that of the elec- 
tric trolley car and considerably less than that of the 
storage battery car. 


The Bonzano Rail Joint On a 100-lb. Rail. 
Some weeks ago the Illinois Steel Company were making 
some 15,000 Bonzano rail joints for the Pennsylvania 
Railroad Company’s 100-lb. section rail. The Pennsyl- 
ania inspector noticed that some of the splice bars had 
a vertical camber of % of an inch, which is twice as great 
as is allowed by the maintenance of way department of 
the Pennsylvania. Before ordering these | splices 
straightened the inspector had a pair of them bolted to 
a straight rail, which then assumed the camber of the 
splice bars or something close to it. From this the 
makers draw the conclusion that the two splice bars are 
materially stronger than the rail, their sectional area 
being only 1.2 times the sectional area of the rail. 


Train Heating. 
On the 9th inst. a meeting of representatives of various 
Southern roads was held at Richmond, Va., to con- 
sider the question of steam hose connections for pas- 
senger trains in through service. Mr. T. H. Symington, 
Superintendent of Motive Power of the Atlantic Coast 
Line, acted as chairman of the meeting. The effort is 
to agree upon a standard system of steam heating ap- 
paratus, also to agree upon a standard straight port 
coupling. Some of the newspapers have said that the 
effort was to bring about the use on these Southern 
roads of the Pennsylvania method of heating by the 
return system with two lines of pipe. This, however, 
is not true, 
To Build Steel Cars at Johnstown. 
It is said that plans have been prepared by the Cambria 
Steel Company to build steel cars at Johnstown. The 
cars will be built of standard shapes. Officials of the 
Cambria Company are said to have had the construction 
of a ear plant at Johnstown under advisement for some 
time. 
Preserving Railroad Ties. 
The Engineer-in-Chief of the Government Railways of 
the Cape of Good Hope, in his latest annual report, men- 
tions some experiments in preserving railroad ties. He 
sent 400 pine sleepers, grown in the colony, to England to 
be treated at the Haskin Vulcanizing Works. These will 
be immediately put in the road on their return, but it 
will take 10 or 12 years before any satisfactory informa- 
tion can be got out of the experiment. A preserving fac- 
tory at King William’s Town has not been of much use 
for the supply of raw ties has been very small. Lately a 
quantity of ties has been transferred from other points 
to King William’s Town for treatment. A preserving 
plant at Kynsna is said to have worked satisfactorily, but 
the supply of creosote has been hard to get. 


THE SCRAP HEAP. 


Notes. 

Ontario papers state that section foremen on the Grand 
Trunk are required to report to station agents every 
morning the number of tramps seen the previous day, 
with a description of each one, and the direction in which 
he was traveling. 

Philadelphia papers report the shipment from that 
city of a cargo of soft coal, about 4,000 tons, to England, 
for the London & North Western Railway. The ocean 
freight on the coal is about $4 a ton, making it cost about 
$7 at destination. 

The International Association of Car Accountants, the 
several local associations of car service officers and the 
Railroad Transportation Association have appointed com- 
mittees to confer on the feasibility of consolidating the 
several organizations. The conference will be held at 
Cincinnati in October. 

A fire in the storehouses of the Chicago Great Western, 
at South Park, near St. Paul, Minn., on July 13, de- 
stroyed property valued at about $200,000. The build- 
ings were mostly one-story brick structures formerly used 
as shops but lately as storehouses for shingles and other 
lumber owned by Pacific Coast shippers. Twenty 
freight cars were burned up. 

Mr. B. C. Lund, of Oakland, Cal., has designed a bi- 
eyele which can be used either on an ordinary road or on 
a railroad track. In using a track the wheel runs on 
the left hand rail and the outrigger, or third wheel, on 
the right. This is made so light that when traveling on 
the highway it can be turned into a perpendicular posi- 
tion and so carried. Mr. Lund proposes to make a jour- 
ney across the continent in quick time, although the 
Southern Pacific has not given him permission to ride 
on its tracks. 

The Appellate Division of the Supreme Court of New 
York has affirmed a judgment of $24,108.80 against the 
New York Central for damages to real estate at 124th 
street and Park avenue, New York City, abutting on the 
company’s elevated line. This four-track steel structure, 
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with a solid floor, occupies the greater part of the width 
of Park avenue for about one mile, from 135th street to 
115th street, and the avenue is lined with stores and dwell- 
ings, four stories or more in height, for nearly every rod 
of the distance. The suit in this case was based on loss 
of light, air and access. 

Roads in the Central Passenger Association have issued 
a joint notice to connections that they will decline to 
honor requests for half-fare or reduced rate tickets unless 
such applications specifically indicate that the persons 
named therein are regularly employed, and the capacity 
in which they are employed; and if application is on 
behalf of a member or members of the family of an of- 
ficer or employee it must be stated that the beneficiary 
is an immediate member of the family of the officer or 
employee, residing under the same roof and entirely de- 
pendent upon him for support. It is said that under 
the conditions hitherto prevailing a traffic manager desir- 
ing to favor a customer had no difficulty in securing a 
half-rate ticket on any connecting line. 


Traffic Notes. 

Mr. E. Bentley, Secretary of the New Orieans Freight 
Bureau, is to become commissioner of the bureau at 
Shreveport, La. 

Chicago press dispatches report that the Baltimore & 
Ohio is to put up a large grain elevator at South Chicago, 
to be used chiefly for transferring grain, coming from 
the West, into Baltimore & Ohio cars. 

It is announced that roads in the Central Passenger As- 
sociation will hereafter use nothing but ironclad signature 
forms for excursion tickets to Niagara Falls; a move 
which is expected to aid in starving out the scalpers at 
Butftalo. 

Lines in the Western Passenger Association, following 
the example of the Central Association, have offered a 
reward of $500 for the arrest and conviction of persons 
who fraudulently use stamps or dies to validate return 
portions of excursion tickets. 

Rates for grain and other freight from New York to 
Kuropean perts have materially advanced within the 
past week, owing to the engagement of vessels by Eu- 
ropean governments for transporting troops and supplies 
to China. The rate on grain to British ports advanced 
about 9 cents a quarter in one week. 


The Joy Line, running a steamboat between New York 
and Providence, announces that round trip tickets will 
be sold for $1.50. The steamer Massachusetts, put on by 
the New Haven road to compete with the Joy Line, car- 
ries passengers one way at $1 each. It is said that the 
passenger travel on the regular Providence Line, where 
the fare has not been reduced, has fallen almost to zero. 


The Railroad Commissioners of Texas have ordered 
the railroads to make a reduction of 25 per cent. in the 
rates on freight from the principal cities and junctions 
to all points in Texas, and it is said that the traffic of- 
ficers of the railroads are angry. The Commissioners 
ordered this reduction “as a cure” for certain irregular- 
ities which are the result of reductions which the rail- 
roads have made -in interstate rates which, however, ac- 
cording to one report, affect only a part of the state. 
Texarkana chiefly. 

Judge Munger, in the United States District Court at 
Omaha, Neb., has issued a restraining order, on petition 
of the Chicago, Burlington & Quincy, enjoining Attorney- 
General Smyth and the State Board of Transportation 
from putting in effect the reductions of freight rates or- 
dered by the Board a few weeks ago. In his opinion. 
Judge Munger holds that the Board of Transportation 
has no legal existence, in that the title of the act of 1887 
—creating the State Board—as signed by the Governor. 
Was not adopted by the Legislature. It is reported that 
the state officials are making every effort to secure a re- 
duction in the rates on live stock and grain throughout 
the state as soon as possible. Whe Governor will en- 
deavor to have the Supreme Court meet at once and pass 
on the constitutionality of the freight rate laws; and, it 
necessary, a case will be made up for the Supreme Court 
of the United States. 





Both the Pennsylvania and the Philadephia & Read- 
ing last week ran large excursions to Atlaauce City. The 
Reading brought many hundreds from Northeastern 
Pennsylvania, while the Pennsyivania brought over 2,000 
from Western Pennsylvania and from Wheeling ard other 
places beyond Pittsburgh. The round trip fare from 
Pittsburgh was $10, the same as in former years. The 
‘Trades’ League of Philadelphia took part in working up 
these excursions, aiming to fill them with merchants who 
would step at Philadelphia to buy goods. 


The Western Passenger Association held a meeting at 
Marquette, Mich., last week and discussed the question 
of rates for transporting troops, but no conclusion was 
reached. A committee was appointed to formulate an 
agreement which will be considered at another meeting. 
to be held soon. It appears that of the very low rates 
recently reported as having been made on soldiers from 
Chicago to San Francisco, less than $1 is apportioned to 
the Southern Pacific, that company getting its pay chiefly 
through its bond account with the Government. 


The Michigan Central, which has been accused of de- 
siring to reduce passenger rates because its facilities are 
not equal to those of the Lake Shore and the Fort Wayne 
roads, issues an announcement denying that any such po- 
sition is held. The Michigan Central’s facilities are de 
clared to be equal to those of any road and the company 
is willing to compete with any of the other roads on 
equal terms; but it is declared that rates ought to be 
based strictly on speed; that on every train, by any road 
running faster than the standard rate of speed, a higher 
fare should be charged. 


The blockade of grain at Galveston, which prevented 
the railroads from sending cars to that city for a week 
or two, is now said to be raised. The wharf compan) 
asserts that the difficulty was due to the refusal of the 
insurance companies to insure grain on account of the 
high prices. When the blockade became serious and 
many hundred cars of wheat were waiting to be unloaded. 
the Atchison announced a rate of 25 cents per 100 Ibs. 
on wheat from Texas to Chicago, but this rate was very 
soon withdrawn, and it does not appear whether or no! 
it caused the shipment of any Texas wheat northward. 
It is reported that the Southern Pacific has made a rat« 
to New Orleans which is expected to divert large quan 
tities of Texas grain to that city from Galveston. 


Fast Trains in Canada. 
_ The Canada Atlantic appears to be fully maintaining 
its reputation for fast time. The latest time-table, dated 






































JuLty 27, 1900. 








July 2, shows two express trains from Ottawa to Mon- 
treal, 116 niles, which run through in 2 hours and 20 
minutes, or at the rate of 49.75 miles an hour. One of 
these trains makes three stops. The corresponding west- 
bound trains run at about the same speed. 


4,000 Private Cars. 

The Pittsburgh Coal Co., a consolidation of a large 
number of local companies of Western Pennsylvania 
and Ohio, now owns nearly 4,000 coal and coke cars, 
ranging in capacity from 15 to 35 tons. hese cars 
are now being re-lettered to read “Pittsburgh Coal Com- 
pany.” About 20 different names are being erased on 
these cars. H. J. Lawrence is Traffic Manager of the 
Pittsburgh Coal Company, Charles Porter its Superin- 
tendent of Transportation, and J. L. O’Toole is Car Ac- 
countant. 

Glasgow Street Railroads. 

The corporation of Glasgow is pushing ahead, at its 
own works, with the building of several hundreds of 
electric cars, and other car bodies have been ordered 
outside for which the electrical equipment will be done 
by the corporation. Horse traction will have disap- 
peared from nearly all the lines early next year. Whiist 
waiting for the completion of the electrical conversion, 
the car drivers are being specially schooled in electric 
car driving and electric car equipments. 


Railroads in Haiti. 

The Minister to Haiti writes: “The great need of 
this Republic is easy means of communication from one 
section to the other. At present, there is no way of com- 
municating with the cities located in the north (Cape 
Ilaitien and Port de Paix), except by a long and rugged 
road requiring at least four days of steady travel on 
horseback, though the distance from the capital to Port 
de Paix is only 150 miles, and to Cape Haitien 180 miles. 
By water (steamer), it requires two days. It is for the 
want of means of communication that the interior is 
without cities, though in some of the valleys are to be 
found rich and fertile lands. The Government has re- 
cently made concessions to several parties to built rail- 
roads—one in the south to the salt lakes, a distance of 
fifty miles. This road, when constructed, is to eventually 
connect the capitals of the two Republics and will open 
a rich agricultural and mineral section, Another rail- 
Way to the north through St. Mare, Gonaives, Port de 
Paix, will have its terminus at Cape Haitien. One is 
how in course of construction from Cape Haitien to 
Grand Riviere, a place of some considerable size ear 
the base of the Cibao range. Rails have been laid for 
a distance of eight miles.” 

The Rise in Cost of Materials. 


The following table. copied from the Common Carrier, 
Atlanta, was prepared by President J. M. Egan, of the 
Central of Georgia. It shows the prices in 1897 and the 
present year of a number of articles in common use by 
railroads. We omit some minor items: 





Percent- 
age 
of in- 
Article. 1897. 1900. Per crease. 
Axles—Steel ......... .0130 .0300 Tb. 131 
Angle bars, track fasten- 

ings .. Savaneess 0180 .0235 Ib. 81 
Brass—Car journal O85 14 Tb. 65 
Brass—Engine .......... 11 1975 Th. es) 
Brake-shoes............. O1 O13 Tb. 3 
Brooms—Straw ......... $1.65 $3.00 Doz. 82 
Bolsters—I-beam structural 

steel . sical .0165 0238 — Ib. 44 
Bolts—M: 1¢ ‘hine ‘(1x10 ex- 

GUO oh ois doe rvrcie dee wai dese 48 11.20 100 150 
Bolts—Track ............ 0195 0825 — Ib. 67 
Bolts—Carriage ......... 56 1.35 100 141 
Brushes—Paint 15.00 17.00 Doz. 14 
BROS 6 55 ea. tieraleoax cere 3.50 7.00 Roll 100 
Ruckets—Galy. iron water 1.65 2.10 Doz. yA 
Chain—Wrought brake... 2.95 6.25 100 112 
Castings—Gray iron.... 1.25 100 6) 
Castings—Malleable iron.. 3.00 100 33 
Cement—Portland ....... 1.85 Bbl. 16 
Coal—Steam ............ .80 Ton 44 
Coal—Anthracite ........ 4.05 Ton as 
Cross GIGS g olas case eine Hace 220 Each 21) 
COPPORO.. syste cee cea eae 12 Ib. 48 
( ee Laon ... 6.00 Each 37 
I‘lues—Boiler ........... «11 ‘ ft. 91 
UPON SE a ac co seeowe as 1.00 1.95 100 Ib. 95 
Iron and Steel—Shect.... 1.65 2.45 100 Ib. 48 
PiGRG PIG cc ossscraacceceie's. ne 3.40 4.90 100 Ib. 44 
LADO o 6. oso cee iene cc (Oe 12.50 1,000 f. 67 
INSEE. crate bere. etnnevaee. = 1.15 2.40 100 Tb. 109 
Oils—Mineral seal, ill... . 8.50 10.75 100g. 26 
Oils—Engine, Iub........ 4.75 11.00 100g. 18 
Oils—Valve, lub.........25.00 31.00 100g. 24 
Oils—Linseed, paint ......41.00 68.00 100g. 66 
Paint—Building & frt. car. .65 81 Gal, 25 
PUOSH iv nsce.n Sacis aiiecee oes 1.12 1.88 Yd. 67 
Rails—Steel 18.00 35.00 Ton 94 
Rope—Manila .... seee 0625 1525 ~—siIb. 190 
Steel—Spring ........... 02 .045 Ib. 125 
Steel—Tool ...........-- 05 .075 Tb. 50 
Spikes—Track .......... 1.35 2.44 100 Th. 135 
Springs—Car 2.65 5.00 100 tb. 89 
MNGROE <5 cc vocvealneaseraas 5.25 8.88 - Doz. 70 
RUG OR ee crow lee wat ucts 20.30 31.35 Each D4 
Tires—Driving wheel .... 4.50 5.50 100 Ib. 22 
Tin—Block ........... . -14.00 30.50 100 Ib. 118 
‘Ditk— BHCC. 6, <i. feiss eaeioe se 6.50 10.50 Box 61 
Wheels—Cast iron........ 5.00 5.25 Each 5 
Wheels—Steel tired...... 34.00 55.00 Hach 62 
Funny in Several Languages. 

A press despatch says that Mr. Depew lately ‘gave 


a banquet [dinner we suppose] in Paris, at which were 
present all the railroad presidents of France, the Presi- 
dent of the International Sleeping Car Company, and 
two presidents of English railroads. Mr. Depew made a 
humorous speech in the French language. Then Mr. 
Depew, though giving full credit to certain American 
features, declared the European service superior in many 
points, mainly in the admirable organization of interna- 
tional expresses and trains de luxe between England and 
Paris, Italy and Switzerland, the Riviera and mountain 
resorts of the Pyrenees. He claimed, however, that it 
was solely due to American inventions and to the enor- 
mous number of wealthy American tourists that Euro- 
pean railroading had reached such perfection.” 


A New Eastbound Record. 


The new steamship Deutschland, of the Hamburg- 
American Packet Company, arrived at Plymouth July 24. 
She made a new record from New York, having made 
the trip in ) days 14 hours and 6 minutes. Her average 
speed was 23 knots an hour. 


Eclipse of the Red Petticoat. 


From the Philadelphia Press we learn that one day 
Jast week, near Dushore, Pa., a boulder weighing sev- 
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eral tons fell down a bank on to the track of the Le- 
high Valley Railroad; and that just then Mrs. Conwell 
and Mrs. Buchanan, who were picking berries near by, 
turned their eyes that way, and, finding that they ‘‘could 
not budge the rock” on account of its great w eight, ran 
in opposite directions to stop approaching trains. From 
this point onward the — is the same as those which 
have entertained our readers heretofore, except in one 
particular, Only one of the women encountered a train, 
and it was only for this one, of course, that the grateful 
passengers made up a “purse.” This, however, was to 
be expected, and the reader will hardly complain because 
there were not trains from both directions. But the real 
climax—or, rather, anti-climax, for it is very disappoint- 
ing—comes in the statement that Mrs. Conwell “seized 
her sunbonnet”—w hich until now had, we suppose, been 
resting quietly in a sole-leather hat-box—and used that 
with which to flag the train. With red silk petticoats 
selling at $1.98, it is a shame to have a story peter out 
in this way. 


It Seems a Little Hasty. 

New Orleans, July 17.—A movement rec ‘ently started 
here to hold the Universal Interoceanic Canal Exposition 
in New Orleans on the completion of an isthmian canal, 
assumed substantial form last night, when the various 
working committees were named and a plan of action was 
mapped out. 


Storage Battery Cars in New York. 

The Thirty-fourth street crosstown track having been 
strengthened the Metropolitan Street Railway has put on 
the storage battery cars, which have been promised some 
time. 


LOCOMOTIVE BUILDIN G. 


The Union Pacific is in the market for 60 locomotives. 
The Tennessee Central, it is reported, will soon order 
some new equipment. 


The Atchison, Topeka & Santa Fe has ordered 20 pas- 
senger locomotives from the International Power Co. 





CAR BUILDING. 





The Pennsylvania will build 200 refrigerator cars. 

The Baltimore & Ohio is in the market for 200 38-ft. 
box cars. 

The Tennessee Central, it is reported, is about to order 
some new rolling stock. 

The Baltimore & Ohio has ordered 100 box cars from 
the South Baltimore Car Works. 

The Detroit Northwestern has ordered 1 milk car from 
the American Car & Foundry Co. 

The Chicago & Alton has placed an order 
Dressed Steel Car Co. for 800 coal cars. 

The Rodger Ballast Car Co. has ordered 1 plow and 75 
ballast cars from the American Car &-Foundry Co. 


The Southern Pacific has ordered 2,000 cars of 100,000 
Ibs. capacity from the American Car & Foundry Co. 


with the 


The Pennsylvania, it is reported, has placed an order 
with the Puilman Co. for 13 coaches and 6 combination 
cars. 

It is reported that the 
will build the cars referred to 
shops. 

The National Rolling Stock Co. is 
uilt at the Madison Works of the 
Foundry Co. 


Atehison, Topeka & Santa Fe 
last week in their own 


having 40 cars 
American Car & 


66 Beaver street, New York, wants, 
10 new or second hand 38-ft. gage 
long, and of from 20,000 to 30,000 


Benjamin Watson, 
for immediate delivery, 
flat cars 25 to 30 ft. 
Ibs. capacity. 

The Union Pacific has ordered from the Pressed Steel 
Car Co. 500 gondola cars of 80,000 Ibs. capacity, and 300 
flat cars of 100,000 Ibs. capacity. and is in the market for 
300 40-ft. box cars, 250 stock cars and 40 cabooses. 


The American Car 
order for export to Mexico for 
mail, baggage and passenger cars, 25 flat cars and 1 ca- 
loose. The company has also received miscellaneous 
orders calling for 15 steel ore cars, 14 mine cars, 8 lumber 
cars and 20 tank cars. 


The Towa Central has ordered 300 wooden box cars, 
with stee! underframes. from the Pressed Steel Car Co. 
They will be of S80,000-lbs. capacity and built according 
to Northern Pacific specifications. This is the order 
referred to in our issue of July 13 as about to be placed 
by officials of the Minneapolis & St. Louis. 


The Delaware, Lackawanna & Western, as noted July 
13th, has ordered 1,000 self-clearing twin-hopper cars of 
80,000-Ibs. capacity from the American Car & Foundry 
Co., for September delivery. The cars will weigh 37,000 
Ibs.; will be 35 ft. 10 in. long, and will have wooden un- 
derframe. The special equipment includes M. C. B. 
standard rehammered iron axles, Simplex bolsters, Ster- 
lingworth brake-beAms, Westinghouse brakes, Gould M. 
C. B. couplers, with Butler tandem spring attachments, 
malleable iron journal boxes with pressed steel lids and 
Simplex diamond pattern trucks. 


The Plant System has ordered 100 wooden box cars 
from the Georgia Car & Mfg. Co. and 50 flat cars from 
the Southern Car & Foundry Co., delivery to be made six 
weeks after date of contract (June 18th). These cars 
are to be of 60,000 Ibs. capacity and will weigh about 
32.000 Ibs. The box cars will be 36 ft. long, 8 ft. 4 in. 
wide, 7 ft. 4 in. in height, and have a cubic capacity of 
2.183 ft. The flat cars to be 36 ft. 8 in. over end sills. 
The special equipment includes oak flitch plate bolsters, 
Sterlingworth brake-beams, Ross-Meehan _ brake-shoes, 
Westinghouse air-brakes, Standard couplers, Security 
door fastenings, double vent doors, Butler draft rigging, 
& C. B. gray iron journal boxes with pressed steel lids. 
Chicago-Cleveland or tin roofs, A. French springs and 
plain arch-bar trucks. 


«& Foundry Co. has received an 
2 coaches, 2 combination 


BRIDGE BUILDING. 


For bridge news see our Construction Supplement, 
which accompanies this issue of the Railroad Gazette. 





Other Structurrs. 


Y.—The wehigh ‘Valley freight house at 
together with 50 cars loaded with mer- 


BUFFALO, N. 
East Buffalo, 


17 


5 


The loss is esti- 
$50,000 : 


July 23. 
Building, 


chandise, was destroyed by fire, 
mated at $150,000, divided as follows : 
freight cars and contents, $100,000. 

The unused plant of the Central Foundry Co., known 
as the Bignall plant, in Medina, was destroyed by fire, 
July 16, causing a loss of $40,000. 


CoLumMBus, Neb.—The City 
the Mayor’s veto. the bill closing M street for 
Pacific new freight depot site. 


Council has passed, over 
the Union 


Kast Louts, Itu.——The new Mobile & Ohio freight 
house will ‘be 625 x 40 ft. Plans are made. 


MARTINSVILLE, IND.—Reports state that the Indianap- 
olis & Vincennes is having plans made for a passenger 
station here. 


PirrspurGcn, Pa.—The American Bridge Co. will erect 
the buildings for the two Merchant mills, the addition 
to the Duquesne plant of the Carnegie Co. The machin- 
ery is to be delivered by Jan. 1, when the building will be 
completed, and it is expected to have the mill in operation 
by April 1. The buildings will cost over $1,200,000, 
There has been a change in the plans regarding the open 
hearth mills, now building at the Duquesne plant. It 
was the intention to rush work on six of the furnaces and 
start them all at the same time, but, instead, 10 of the 20 
will be pushed forward and all started much earlier. 

The Pressed Steel Car Co., according to local report, 
has bought land along the river front extending back to 
Cass avenue and adjoining the present plant, for an ad- 
dition to the works. 


RANKIN, PA.—Fire destroyed the galvanizing depart- 
ment of the Garland Chain Works, July 13. 

Union Crry, TeNN.—The Nashville, Chattanooga «& 
St. Louis is removing the old freight depot preparatory to 
building a new structure. 


MEETINGS AND ANNOUNCEMENTS. 


(For dates of conventions and regular meetings 
of railroad associations and engincering 


societies see advertising page xi.) 
Railway Signaling Club. 
The September meeting of this club will he held at 


September 11. It is 
will be 


Atlantie City, N. J.. on Tuesday, 
expected that the annual meeting in November 
held in St. Louis. 


General Baggage Agents. 

The annual meeting of the American Association of 
General Baggage Agents was held at Boston, July 19 
and 20. Mr. R. R. Bentley, of the Pennsylvania Lines 
west of Pittsburgh, was chosen president for the ensuing 
year. Mr. J. E. Quick (G. T. R.), Toronto, Ont., re 
Mains secretary, and the chairman of the Executive 
Committee is Mr. George A. Morton, of the New York, 
New Haven & Hartford. 


Central Association of Railroad Officers. 


This AsSociation held its annual meeting at Louisville, 


Ky., July 17. Mr. C. EK. Carson, of Kansas City, Presi- 
dent of the Association, presided. Papers were read by 
Messrs. Carson, Rhoads, Tompkins. Cavanaugh, Riley, 
Bender, Paquette, Barnard, Parker and Taylor. 


Besides the papers by members there was an address 


by Mr. Josiah Flynt Willard on the tramp problem. 
Mr. Willard, well known through magazine articles, has 
lived with tramps for months at a time. He divides 


tramps into two general classes, those who travel on the 
highways and those who ride on freight trains. The 
two classes do not mix. The speaker estimates that 
10,000 tramps ride on trains in the United States every 
night, while 10,000 more are lying around at water tanks 
and terminal yards awaiting their opportunity. 

The oftic ‘ers of the Association, chosen for the ensuing 
year, are: President, F. L. Tompkins, Peoria; First 
Vise Eivasiieat. B. W. Taylor, Louisville; Second Vice 
President, T. I’. Whittelsey, Columbus; Secretary, O. G. 
Fetter, Cincinnati. 


The Car Foremen’s Association of Chicago. 

The regular meeting of the Car Foremen’s Association 
of Chicago was held in Room 1,741, Monadnock Building, 
Chicago, Thursday evening, July 12. The first question 
discussed was the proper charge to be made for removing, 


repairing and replacing American continuous draft rods 
and keys. It was argued that from two to four hours 


the rods and one to two hours for 
the keys. It was decided, however, that a proper charge 
would be three hours for the rods; two hours for ecar- 
smith’s labor in removing and replacing the rod, and one 
hour for blacksmith work in welding. With regard to 
the charge to be made for a missing truck spring where 
the hanger is broken, it was decided proper to charge for 
both material and labor. The third guestion discussed 


should be charged for 


was, “Is it practicable to refill journal bearings, and 
what charge should be made for bearings so filled?’ The 


argument advanced was that a refilled bearing was prac- 
tically as good as a new filled bearing, and charge should 
he made accordingly. 

What is understood by the term “brakes torn off” and 
are owners responsible? It was the unanimous opinion 
that brakes could not be torn off except in unfair usage 
and that owners should not be charged for replacing-them. 


American Society of Civil Engineers. 


We lately gave a note of the first session of the con- 
vention of the American Society of Civil Engineers in 
London. They met July 2 at the house of the Institu- 
tion of Civil usineons in Great George street, a large 
number of distinguished engineers from both sides of 
the Atlantic being present. Sir Douglas Fox made an 
address of welcome, which was replied to by Mr. Wal- 
lace, Colonel Haines and Mr. J. M. Smith. The presi- 
dential address then followed; we printed a considerable 
part of this two weeks ago. The meeting then adjourned 
till evening, when Mr. C. T. Purdy’s paper on High 
Buildings was presented and discussed. American mem- 
bers and their English guests took part in the discussion. 
President Wallace, Mr. Hunt and Mr. H. deB. Parsons 
spoke, the latter illustrating his remarks with lantern 
slides. Sir Alexander Binnie and Mr. E. Reilly, of the 
Institution, also spoke. 

On Tuesday morning Mr. Robert W. Hunt’s paper on 
Iron and Steel Rails in Americaewas presented. A large 
part of this is printed in this issue of the Railroad Ga- 
zette. Mr. Albert Ladd Colby, Mr. W. R. Webster and 
others contributed to the discussion, speaking principally 
of specifications. We have no report of the discussion, 
which appears to have been confined chiefly to two or 
three long written papers. 

Mr. Rudolph Hering opened a discussion on the Fil- 
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tration of Water Supplies. He pointed out that in 1829, 
on a spot not far from where this meeting was held, 
James Simpsor. installed the first sand filters at Chelsea. 

Thursday a business meeting was held and the dis- 
cussion on Water Filters was continued, also the dis- 
cussion on Rails. Tuesday afternoon the party went by 
special train to Warwick Castle, where the presidents 
of the two institutions were presented to the Queen. 
The Anernecan engineers also visited Warwick Castle 
and Stratford-on-Avon, going by special train. 


PERSONAL. 


(For Other personal mention see Elections and 
Appointments.) 


Mr. Frederick Harrison, General Manager of the 
London & North Western Railway, has been appointed a 
member of the Committee of Inquiry on South African 
Hospitals. 

Mr. W. F. Dixon has resigned as Chief Engineer of 

Department ‘of the Sormovo Works, 
Itussia, to enter the employ of the Singer 
Manufacturing Co. His address will be Podolsk, Mos- 
cow visginbegceagses Russia 

Mr. F. E. Blaser, who has just been appointed Pur- 
chasing Prd nt of the Ohio River, has spent his entire rail- 
road career, up to this time, with the Chicago, St. Paul, 
Minneapolis & Omaha. He began work with that com- 
pany, then known as West Wisconsin, in 1871 when 11 
years of age, as spike peddler and water carrier on con- 
struction and has served successively as telegraph op- 
erator, station agent, freight br akeman, freight conductor, 
dispatcher, passenger conductor and trainmaster. 


Mr. Chas. B. Phelps has been enn Superin- 
tendent of Transportation of the Louisville & Nashville. 
Mr. Phelps was born in Newark, Ohio, April 22, 1856. 
He began railroad work with the Baltimore & Ohio in 
wit 1, at 15 years of age as a telegraph operator. Three 

‘ars Jater he was oa Train Dispatcher, and in 1884 
MM. aster of Trains. In 1886, at 30 years of age, was As- 
sistant Superintendent, and in 1889 Superintendent. In 
addition to the B. & O., he has served with the Pitts- 
burgh, Cincinnati, Chicago & St. Louis, the Canada 
Southern, the New York & New England and his present 
company, the Louisville & Nashville. 

Mr. L. EF. Slaker, whose appointment to the new 
Minnesota & Iowa Division of the Chicago, St. Paul, 
Minneapolis & Omaha, has been noted in these columns, 
was born July 15, 1862. He began railroad service in 
ISS2 on the Milwaukee, Lake Shore & Western line of 
the Chicago & Northwestern. For three years, from 
ISS4, he was operator in the station service and the Train 
Dispatcher's office of the Chicago & Northwestern. Then, 
for 12 years, until 1898, he was Chief Clerk to the Gen- 
eral Superintendent of the Chicago, St. Paul, Minneap- 
olis & Omaha line. For two years, until July 1, 1900, 
he was Superintendent of the Hastern Division, when he 
his appointment to a similar position on the 
& Towa Division. 


the Locomotive 
Nijni-Novgorod, 


train 


received 
Minnesota 


Mr. G. D. Brooke has been appointed Master Me- 
chanie and Master Car Builder of the Ohio Central at 
Marshalltown, lowa. Mr. Brooke was born in Penn- 


sylvania in November, 1854. He was graduated from the 
W ashington University, at St. Louis, Mo., engineering 
course, in 1875. Ile was engaged in miscellaneous en- 
gineering work for a year and, in June, 1876, entered the 
service of the Wabash at Springfield, Ill., as draughts- 
man. Ile was advanced through successive stages of 
chief draughtsman, mechanical engineer, general foreman 
of shops and roundhouses and assistant master mechanic, 
to December, 1895, when he left the Wabash to become 
Master Mechanic of the Chicago & Atlantic, now the 
Chicago & Erie line of the Erie. He served with that 
company for two years and then for two years more in a 
similar position with the Texas & Pacific. During 1889 
and 1890 he was Master Car Builder for the Burlington, 
Cedar Rapids & Northern. On Jan. og 1891, he was 
appointed Master Mechanic and Master Car Builder of 
the St. Paul & Duluth, and served in that capacity until 
June 15, this year, when he was made Division Master 
Mechanic of the Northern Pacific, and on July 1, ap- 
pointed to his present position. 


Mr. George H. Heafford, 
Ticket Agent of the Chicago, Milwaukee & St. Paul, 
has resigned to take effect October 15, when he will take 
up the fire insurance business with his son-in-law. Mr. 
Hleafford has long been prominent in passenger circles 
and his retirement from railroad work will be a surprise 
to his many friends. Born October 29, 1845, at Essex, 
Conn., he was educated in the Chicago High School and 
entered railroad service as a clerk in the Accounting 
Department of the Chicago & Northwestern in 1865 
after serving in the army during the Civil war. Later he 
held positions as Chief Statistical Clerk, General Book- 
keeper, ‘Traveling Auditor and Chief Clerk of the General 
Passenger Department of the Northwestern. From 1872 
to IS7TG Mr. Heafford was Assistant General Passenger 


General Passenger and 


Agent of the Missouri Pacific and from 1876 to 1879 
General Passenger Agent of the same road; then he 


served as General Eastern Agent of the Bee Line until 
ISS2. At that time he was appointed Assistant Pas- 
senger Agent of the Chicago, Milwaukee & St. Paul, in 





[SSH Assistant General Passenger and Ticket Agent. 
Since 1890 Mr. Heatford has been General Passenger 


Agent of the St. Paul lines. 


Rand, 


and Ticket 


Mr. Jasper R. Rand Drill 


President of the 





Co., died July 18. He was born Sept. 17, 18387. in West- 
field, Mass., of a family dating its American ancestry 
from 1635 and including two colonial governors; and 
which was well represented in the Revolutionary War. 
Hle obtained his education in the public schools and 
academy of his native town and in Fairfax, Vt. In 1872 
Mr. Addison C. Rand began the manufacture of the 
Rand rock drills and other mining machinery, and the 


two brothers subsequently organized the Rand Drill Com- 
pany, with Mr. A. C. Rand as President and Mr. J. R. 
Rand as Treasurer, which arrangement continued until 
the death of Mr. A. C. Rand, in March, when Mr. J. R. 
Rand was elected President. When the Messrs. Rand 
became interested in rock drills, they were in the pioneer 
stage, with a small and uncertain future, but they have 
come to be an essential part of every mining outfit. Rock 
drills were among the first American machinery products 
to find recognition among foreign engineers, and they 
are to-day at work in nearly every country on the globe, 
where the mining industry has passed beyond the most 
primitive stage. In 1873, Mr. Rand removed his _resi- 
dence to Montclair, N. J., where he has been prominent in 
local affairs. For three years he served on the Town 
Council; for fifteen years he was a trustee of the Con- 
gregational Church, and he was one of the organizers of 
the bank of Montclair, of which he was continuously the 
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President. He was a member of the New England So- 
ciety, the Hardware Club and Engineers’ Club of New 
York City; and for forty years a member of the Mount 
Moriah Masonic Lodge of Westfield, Mass. 


—Mr. G. W. Creighton, as already noted, will, on Aug. 
: becca: eee of the new Buffalo & Alle- 
gheny Division of the Pennsylvania, which is to include 
the recently acquired Western New York & Pennsylvania 
and the Allegheny Valley roads. Mr. Creighton was born 
June 22, 1856. He entered railroad service on Jan. 2, 
1878, with the company which began building the Madeira 
& Mamore road in Brazil. He served with that company 
until Sept. 28, 1879, as chainman, rodman, levelman, 
transitman, topographer and Acting Principal Assistant 
Kngineer. Then, returning to the United States, he en- 
tered the service of the Pennsylvania on Oct. 1, the same 
year, as rodman on survey of the line from Frederick 
Road, Md., to Ellicott City. Later he aided in re-locating 
the Western Pennsylvania Division from Lockport, Pa., 
to the Allegheny River. He also assisted in 
the preliminary surveys of the Cornwall & Leb- 
anon. He entered the Maintenance of Way De- 
partment of the Northern Central on May 1, 
1880, as Assistant Supervisor at Baltimore, Md., and on 
Jan. 1, of the following year, he was appointed Super- 
visor of the Baltimore section. He was made Assistant 
Iinginecer of the Sunberry Division of the Baltimore & 
Erie and the Samokin Division of the Northern Central. 
On Nov. 1, 1895, he was appointed Assistant Engineer of 
the West Jersey and of the Camden & Atlantic. Then, 
on May 1, 1889, Assistant Engineer of the Pennsylvania. 
On Jan. 1 he was appointed Superintendent of the Bed- 
ford Division of the Pennsylvania and a month later 
Superintendent of the Sunberry Division of the Phila- 
delphia & Erie and the Samokin Division of the Northern 
Central. He became Superintendent of the Middle Di- 
vision of the Pennsylvania on Oct. 1, 1895. and General 
Superintendent of the Northern Central and the Phila- 
delphia & Erie Divisions on May 1, 1899. 


ELECTIONS AND APPOINTMENTS. 
Baltimore & Lehigh.—C. F. West, heretofore Acting 
Master Mechanic, has been appointed Master Mechanic. 


Boston & Maine.—C. C. Rinehart has been appointed As- 
sistant Superintendent of the White Mountain Divi- 
sion, with headquarters at Woodsville, N. H 

Central. Branch Union Pacific (Missouri Pacifie).—C. 
W. Weller, Division Master Mechanic at Atchison, 
Kan., having resigned, the position of Division Master 
Mechanic has been abolished and the position of Divi- 
sion Foreman created, effective July 16. C. M. Mar- 
shall is appointed to that position. 


Chicago, Indianapolis & Lowisville—H. Monkhouse has 
been appointed Superintendent of Motive Power, with 
headquarters at Lafayette, Ind., succeeding W. og 
Coburn, deceased, effective July 17. 

Colorado Midland.—C. N. Davids, heretofore General 
Storekeeper, has been appointed Purchasing Agent, 
with headquarters at Colorado City, Colo. J. M. 
Fowle has been appointed Division Master Mechanic. 


Colorado & Southern.—T. M. Gibb, Division Master Me- 
chanic, at Trinidad, Colo., has resigned. F. C. Webb. 
Division Superintendent at Trinidad, Colo., has re- 
signed. 

Great. Northern.—¥. G. Williamson has been appointed 

Acting Superintendent of the Dakota Division, with 

headquarters at Larimore, N. Dak., succeeding E. A. 

Donkin, deceased. W. H. Hill succeeds Mr. William- 

son as Assistant Superintendent of the same division 

at Larimore, N. Dak., effective July 15. Mr. Hill, in 
turn, is succeeded by John A. Sargent, as Assistant 

General Freight Agent, with headquarters at St. Paul, 

A. Lipschutz has been ap- 


Minn., effective July ; S 
pointed Assistant Mechanical Engineer. 

Pere Marquette-—D. Crombie has been appointed Super- 
intendent of Transportation, and Geo. F. Weidman, 
————— of Telegraph, effective July 16. Both 


with headquarters at Detroit, Mich. The office of 
Superintendent of Car Service is abolished. 

San Francisco & San Joaquin Valley (A., T. & S. F.)— 
A. H. Pavsen has been elected First Vice-President ; 
Paul Morton, Second Vice-President, and J. M. Barr, 
Third Vice-President. 


RAILROAD CONSTRUCTION. 
New Incorporations, Surveys, Etc. 


For Railroad Construction news see our Construction 
Supplement which accompanies this issue of the Railroad 
Gazette. 


GENERAL RAILROAD NEWS. 


Boston & ALBANY.—The action of the Massachusetts 
Legislature on the lease of this road to the New York 
Central is summarized by our correspondent as follows 
The Boston & Albany asked for ratification on Jan. 10. 
The railroad committeee gave 15 hearings on the mat- 
ter, and finally reported a bill specifically affirming the 
right of the Commonwealth to supervise the affairs of 
the railroad and to revoke the lease for violations of 
its mice wan and containing a provision that the 
New York Central should not charge higher rates on 
export freight to Boston than to New York. <A ques- 
tion arose as to the constitutionality of this latter pro- 
vision, and the Attorney-General held that the provi- 
sion was not constitutional, but that by putting the 
bill in the form of a contract between the state and 
the New York Central road, this provision might be 
made a condition of the contract. The bill was 
changed to meet this opinion of the Attorney poy som 
and on July 16 it was enacted, and signed by the ¢ OV- 
ernor on the following day. As it passed it contains 
a provision for the expenditure of $2,500,000 for the 
improvement of docks and terminal facilities at East 
Boston ($500,000 annuaily for 5 years). This in- 
cludes a sum for double tracking and separating street 
grades on the Grand Junction branch, which is the 
line leading to East Boston. The lease will not go into 
effect until about Oct. 1. It is not believed that stock- 
holders’ meetings will be necessary. During the 
progress of this measure, its success was threatened by 
a large number of petitions and bills, providing for 
State ownership of the road either by taking or pur- 
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chasing, and also providing for the reference of the 
lease question to the voters of the state at the election 
in November. The railroad committee reported ad- 
versely on all these propositions, and after long de- 
bates they were killed. (July 20, p. 502.) 


BuFFALO, RocuEesTER & PirrsBURGH.—The company is 
to issue a_new equipment trust, limited to $1,000,000, 
of series B 4% per cent. bonds, payable 1920, the 
Guaranty Trust Co., ate York, trustee. The bonds 
are to be issued to 90 per cent. of the value of the 
equipment delivered to the trustee. A sinking fund of 
5 per cent. per annum will be set aside to buy the 
bonds at par, if offered; otherwise to be invested in 
more equipment by the trustee as additional security 
for the bonds. Only about half the authorized issue is 
to be used at present. (June 16, p. 440.) 


CATAWISSA.—The Philadelphia & Reading will buy such 
of the $1,300,000 7 per cent. bonds maturing Aug. 1, 
as are not exchanged under the recent offer. (March 
9, p. 162.) 

CENTRAL Paciric.—Judge Hagner, of the District Su- 
preme Court, July 19, dismissed the claim of the heirs 
of Chas. Durkee against the U. S. Government for cer- 
tain bonds of the C. P., aggregating 64,643,512. 
(April 20, p. 264.) 

CHICAGO, BurLINGTON & QuINCY.—Highty-four bonds 
for $1, 000 each and 17 bonds for $100 of the Denver 
extension 4’s, due Feb. 1, 1902, have been called for 
payment, Aug. 1, at the New England Trust Co., Bos- 
ton, —_ under the recent announcement. (July 
13, p. Ss.) 

Pct & Onto.—The approximate gross earnings 
for the vear ended June 30, were $1 3,318! 83, against 
7 gro for the preceding year, a gain of $1,309,- 

144. (June 22, p. 484.) 

Hrie & PirrspurGu.—-The Providence Life & Trust Co., 
Clement B. Newbold and Jos. M. Wilcox, filed a bill 
in equity in the Common Pleas Court of Philadelphia, 
July 17, asking the court to hold the Pennsylvania 
R. liable to the E. & P., for the taxes paid by that com- 
pany to the State since May 24, 1870, when the road 
was leased by the Pennsylvania, and also that the 
Pennsylvania be held liable for all future taxes during 
the remainder of the 999-vear lease. The taxes to 


date amounted to $252,778.25. 
ERN.—The Texas 
rainst 


GALVESTON & WEs!1 State Attorney- 
General is pressing a suit ag this company for 
forfeiture of its charter on the ground that it has failed 
in the last four years to operate its road under the 
terms of the charter. At the hearing in the Fifty-sixth 
District Court, July 16, the suit was continued until 
the next term of court. (July 6, p. 472.) 


GREAT NORTHERN.—The approximate gross earnings for 
the fiscal year ended June 30 were $29,490,297 for the 
entire system, which is an increase of $3,567,161 over 
the preceding year. (March 9, p. 162.) 


GULF & INTERSTATE.— Judge Cavin, at Galveston, Tex.. 
refused to appoint a receiver for this property under 
the application made June 16. Three damage suits. 
aggregating $253,000, were thereupon filed by L. P. 
Featherstone and Fox Winnie against Weeks. Me- 








Carthy & Co. (June 22, p. 434.) 
GULF, BEAUMONT & KA) City.—Negotiations are 





reported practically completed for the taking over of 
this property by the Gulf, Colorado & Santa Fe line of 
the Atchison, Topeka & Santa Fe. The G.. B. & K. 
C. extends from Beaumont, Tex., north to Kirbyville. 
51.82 miles, with a branch from Silsbee Junction north 
to Rogan, 8 miles. The road is being extended from 
Rogan north about 65 miles to San Augustine. (Rail- 
road Construction, June 22, p. 4384. 


ILLINOIS CENTRAL.—The advance statement of earnings 
for the year ended June 30, 1900, show gross earnings 
of $32, 441,880, against $28.114.690 for the year 1899. 
This is an increase of $4.327,190, or 15.39 per cent. 
The net earnings this year were $9,570,936, against 
$8,552,428 last year, a gain of $1,018,508, or 11.91 per 
cent. The directors have declared a semi-annual divi- 
dend of 3 per cent., making the annual rate 6 per cent. 
as against the 5 per cent. rate for last year. 


KANSAS City & Pactric.—Judge Lacombe, in the United 
States Court, on July 19, issued a preliminary injunc- 
tion against taking further steps toward the consoli- 
dation of this company with the Missouri, Kansas & 
Texas. This was on the suit instituted several months 
ago in behalf of the minority stockholders 4 Mary 
Stevens and others. (M. K. & T., Dee. 15, 1899, p. 
872.) 

IXANSAS Crry & OmAnaA.-—The offer made to bondholders 
by the Central Trust Co. to buy the bonds in exchange 
for the stock at par has been quite generally accepted. 
It is understood that the purchase is for the Chicago. 
Burlington & Quincy. The Kk. ©. & O. is operated 
under agreement by the St. Joseph & Grand Island. 
(June 8 p. 380.) 


LOuIsvVIALE & ATLANTIC.—According to press reports 
this road has been consolidated with the Beattyville 
& Cumberland Gap which runs from Beattyville Tune- 
tion to Beattyville, Ky.. 7.7 miles. The L. & A. is 
successor to the Richmond, Nicholasville, Irvine & 
Beattyville. (July 6, p. 472.) 


Santa Fe & GRAND CANYOoN.—Liens aggregating $106. 
beg have been filed against the Tusayan Development 
.. Which is building this road from Williams, Ariz. 
pion 68%, miles via Flagstaff to the Grand Canyon 
of the Colerede. All but 10 miles is completed. The 
work was hegun under Lombard, Goode & Co... 11 
Broadway, New York. (See the Construction Sup- 
plement for this week.) 


Totepo & East Sr. Lovuis.—This company, whose in 
corporation was noted in the Construction column last 
week (p. ~~ is successor to the Illinois section 0! 
the Toledo. St. Louis & Kansas City. The Toledo, S'. 





Louis & Western was incorporated July 9, to take 
ee the Ohio section. (T., St. L. & W., July 15. 
. 488. 


ieee Paciric.—Judge Sanborn, of the United States 
Circuit Court, at Leavenworth, Kan., on July 20, issued 
a decree for the Salina & Southwestern and the Solo- 
mon Valley roads to satisfy claims of $1,175,201 and 
$739,339, respectively. Chas. E. Clapp, of Omalia, 
Neb., was appointed Special Master. These roads 
were a part of the old U.P. (May 25, p. 348.) 

WASHINGTON & PoTomMaAc.—At the foreclosure sale at 
Upper Marlborough, Md., on July 18, this property 
was bought for $100,000 by Chas. B. Collier, of Phi'a- 
delphia, for the syndicate of bondholders who propose 
to reorganize the company and complete the line from 
Washington City to Point Lookout, Md., w e" a branch 
to Esperanza on Drum Bay. (June 8, p. 3 














